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ABSTRACT 

This paper investigates the effects of educational attainment on 
occupational status and earnings among men. Drawing on nine data sets, 
it attempts to assess the effects of schooling that persist after measured 
and unmeasured aspects of family batkground, and measured cognitive skill 
are controlled. It also examines nonlinearlties in the effects of 
schooling, and differences in the effects of schooling among men of 
varying ages, races, cognitive levels, and parental occupational back- 
grounds. 

Bias In the occupation-schooling relationship-may be as high as 30 
percent. Bias In the earnings-schooling relationship may be close to 
50 percent. The effects of higher education are more robust and larger 
than the effects of elementary and secondary schooling. Interactions 
between education and race, measured 'ability, and father's occupational 
groups are inconsistent across samples, and usually insignificant. 
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Men with more schooling have higher-status jobs and earn more money 
than men with less schooling. Public policy recognizes this fact by 
according significant importance to educational programs in an effort to 
extend economic opportunity to the disadvantaged and thus reduce poverty. 

Commonplaces like "Get an education" and "Stay in school" reflect the 
popular faith in the economic Importance of schooling. 

This paper is concerned primarily with the extent to which the 
apparent economic advantages of lengthier schooling are due to the charac- 
teristics of better-educated men which affect both educational attainment 
and economic success. If men who get a lot of schooling possess charac- 
teristics that would lead to economic advantage even in the absence of 
educational advantage, the apparent benefits of schooling are likely to 
exceed the actual benefits. If men who do not persist in their schooling 
were to acquire more schooling, they might well be disappointed in their 
expectations of realizing economic gain from their educational accomplish- 
2 

ments. 

The secondary concern of this paper is the extent to which the econom/.c 
advantages associated with lengthier schooling vary by level of schooling, 
race, social origin, age, and cognitive classifications. If public 



1 Henrv Levin "A Decade of Policy Development in Improving Education 
andlraSg f^r Jow-icome Populations," in i^^^^^^j^^^-^^^ 
Policy A.^^.,,»n..nt^ , Failure, and Lessons , ed. Robert Haveman (New York. 
• Icadellc PressI forthcoming), for a discuss ion of the educational programs 
operating under the War on Poverty rubric. 

2 For technical treatments of the problem of bias due to omitted variable's, 
seeTrthuf s'^Sldb^ger and Otis D Duncan, ^igctpl^^^^^ 
the Social Sciences (New York: Seminar Press. 1973). For a ^^'^^^"l^^" 

the sources of the r elationship between schooling ^-^^ income see ^^^^ecke 

Human Capital: ^T1;^^^ca^ and Empirical Analysis with Special ^^^^^f ^ 

Education (New Y^TkT^umbla University Press. 1964; Paul Taubman and 

Terrence W ales, MrnTnL.-"^^ "^f^^"^- ^'^""f "l^^ ■ ■ ■ ?y ; ' 
Centurv (Berkeley: Carnegie Commission on Higher Education. 1974), I^^ster 

iSS^ '^-IducSion and Economic Equality. " Ihg-lE blic ^"^^^^^^^ ^.^f"^^ 
Lester Thurow. c.npr»tin. Inequality (New York: Basic Books. 1975). 



policy seeks to enhance economic opportunity by extending educational 
opportunity, it is important to. know whether all increments in schooling 
.promise the same benefits, or whether there are levels of schooling with 
effects that are unusually large or robust* Conversely, it is important 
to determine whether there are levels of ^schooling with effects that are 
small, or unusually biased by failure to control economically and educa- 
tionally relevant characteristics. 

Estimates of the effects of education that are true "on the average'* 
may vary among. subgroups. Policies based on relationships estimated over 
the general population may consequently be misguided if they are directed 
toward atypical target populations. Therefore, I have reported separately 
the relationships between economic outcomes and schooling for nonwhites 
and whites, sons of white-'collar and blue-collar fathers, men with high, 
medium, and low test scores, and men from different age cohorts. 

Throughout most of this paper I am concerned with the effects of years 
of schooling. Ideally, I would also measure quality of education as well 
as quantity, but with the exception of one data set, which included a 
measure of college quality, and a second set, which contained information 
on high school curriculiin, I had no such data for this particular analysis. 
(A discussion of the effect^ of college quality and curriculum placement 
is included toward the end of this paper*) I first describe the data which 
I have analyzed. I next consider the effeets of educational attainment on 
the status of the jobs men held early in their careers, then on their current 
occupations, and then on thrir current earnings or individual incomes. 
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.Section 1; ■ Data Souygids and -Variable Deflnlt ions. _ 

The results reported here draw upon regression analyses which I and 
others completed in connection with a two year project at the Center for 
the Study of Public Policy in Cambridge, Massachusetts, The project, 
under the direction of Christopher Jencks, has been engaged in investigating 
the determinants of economic success among men. It^has involved reanalyses 
of several existing data sets, as well as an&lyses of some new data sets. 
Those sets upon which this study is based are described briefly in this 
section. 

The 1970 Census 1/1000 Public Use Sample , 

In March 1970, the Census Bureau mailed a questionnaire to all occu- 
pied residences in the United States instructing the "householder" to 
complete the questionnaire. It is likely that many wives completed the 
questionnaire though the husband was considered the "householder", V 
especially in those families who provided information only upon an en- 
umerators follow-up. (Enumerators generally work during daytime hours.) 
This means that response errors in the data for male education and 
income may have been more severe than in data sets where all the informa- 
tion was gathered from the respondent. 

The Census reported an overall response rate of 87.5 percent, though 
this varied by age and race. The present sample excludes men in institu- 
tions, the military, and in school. After taking into account item non- 
response, this sample includes 25,697 men aged 25 to 64 with positive 
earnings. 

Occupation is coded using Duncan Socioeconomic Index scores, as is 
the case for all the data sets used. Earnings are 1969 pretax wages. 
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salaries, tips, commissions- -and bonuses, plus income net of expenses 
from business, professional practice, and farms. The Census coded 
earnings to th^ midpoint of $100 intervals up to $50,000. Earnings 
over $50,000 were coded 70000. Experience is measured as Age -13 
for men vrith less than eight years of education, and Age -Education -6 
for men with eight or more years of schooling. Years of education is 
the exact number of years of schooling completed. Six or more years of 
college is coded 19. [See Bartlett and Jenclcs, forthcoming, for a 
detailed description of the Census sample.] 

The 1962 Occupational Changes in a Generation Survey 

In March, 1962, the Census Bureau supplemented its regular Current 
Population Survey with a mail^-back questionnaire f^r households that 
included men aged 20 to 64. The questionnaire surveyed respondents on 
their socioeconomic background, educational attainment. Initial occupa- 
tion, and marital status. The questionnaires, returned by oO percent of 
the eligible respondents, were weighted to yield a sample of men' aged 20 
to 64> representative of the United States on age and race. The OCG 
sample has bfeen the principal d^ata set relied upon by recent sociologists 
investigating stratification in the entire United States and provided 
the basic data for Blau and Duncan's landmark, The American Occupational 
Structure [1967]. 

The present sample of OCG respondents includes 11,504 men aged 25 
to 64 who have complete data on the items of interest, who were not in 
the military or an institution at the time of the survey, and who reported 
positive income. Part-time students who reported an occupation are 

8 
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included, but since the sample includes 6nly men 25 years of age or 
older in 1962, this should not be a serious problem. 

The OCG measure of income is for 1961 total personal income from 
all sources, and is coded to the midpoint of intervals of varying 'width. 
Men with incomes of $25,000 or more are coded 33000. Educational attain- 
ment is grouped into intervals; one to four years is coded 3; five to 
seven years is coded 6; eight years is coded 8; one to three years of 
high school is coded 10; four years of high school is coded 12; one to 
three years of college is coded 14; four years of college is coded 16; 
and five or more years of college is coded 18; Experience is measured 
as Age -Education -7 or Age -14, whichever is smaller. [See . 
Jackson, forthcoming, for a detailed description of the 1962 OCG 
sample.] ^ . 

The 1967-75 Panel Study of Income Dynamics 

The University of Michigan Survey Research Cetiter sampled several 
thousand families annually between 1967 and 1974 to study the sources 
and stability of family Income. The survey sampled only heads of house- 
holds, and does not include ^dult secondary individuals living in a house- 
hold headed by another adult. This restriction results in a sample 
somewhat more adv^ntaged than a random sample of similarly aged indi- 
viduals. Tbe initial response rate was 76 percent. In the fifth year, 
the SRC interviewed only 62 percent of the original respondents. 

I have analyzed 1971 data for 1774 men aged 25 to 64 who were not 
students, or military personnel, and who were not institutionalized 
^'when first surveyed. All had positive 1971 earnings. (Bue to an error, 
I conducted my analyses- using N«1744 respondents.) 



•■■■"1, « 

The SRC administered a thirteen-ltem sentence completion test from 

x\ ■ - 

the Lorge-Thomdlke ^'intelligence \test." Mue^er reports that the cor- 
relation between the sentence completion test and other cognitive 

ability tests range from 0.20 to 0*60, with a reliability estimated at 

* 

only 0.652. 

The SRC coded occupations into broad categories, rather than into 
detailed Census classifications and Mueser estimated Duncan SEI scores 
for each group. Earnings are 1971 wage and salary income, and an estimate 
of self -employment income derived after dividing self-employment income 
into labor and asset components. Earnings are coded to the exact dollar 
amount up to $9^,999. Higher incomes are coded 99999. 

Educational attainment from zero to five years is coded 3; from six 
to eight years is coded 7w5; nine to eleven years is coded 10; twelve 
years is coded 12; thirteen to fifteen years is coded 14} college degree 
is coded 16; and, advanced or professional degree is coded 18. Nonacademic 
training past high school is exclud^ed. 

Experience is coded as Age -Education -7, unless education is 
less than 7. In that case, experience is coded Age -14. [For 
a detailed description of the PSID sample, see Mueser, forth- 
coming.] 

The 1965 Productive Americans Survey (PA) 

In early 1965 , the SRC interviewed 2214 heads of households 18 years 
old and over representing 84 percent of the original sample. For the 
purposes of this study, women, men under 25 years of age and over the age 
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of 64, greater than half-time students, military personnel, and men with-- 
out positive earnings were eliminated from the sample. After taking 
into account item nonresponse, the sample size is 1188. 

Like the PSID, the PA occupation variable is recorded in broad cate-- 
gories, not in Census three-digit classifications. The earnings variable 
is self-reported 1964 wages, salary, bonuses, overtime, coitimlssions, income 
from persons who room and/or board, income from professional practices, 
income from farming (less expenses)^ and take-home pay and restored- 
profit income from self-owned businesses. Income over $99,999 is coded 
99999. 

Again, as the PSID, the PA education variable excludes nonacademic 
training past high school. It is coded exactly as education in the 
PSI5i:Siur',^s»>v^^i^ The experience variable is also the same as experi uce 
in the PSID. [For a detailed description of the Productive Americans 
Survey, see McClelland, forthcoming (.a)".] 

The 1966 National Longitudinal Survey 

The National Longitudinal Surveys (Parnes data) are a joint project 
of the Census Bureau and the Ohio State University Center for Human 
Resources Research. The present sample is men aged 45 to 59 in 1966. 
The Census Bureau interviewed or mail-surveyed respondents six times 
between 1966 and 1971. Ihe data for this analyses comes from 1966 and 
1967 contacts, and pertains to 1966. 

The Census Bureau originally interviewed 91 percent of a potential 
sample of 5518 men, 45 to 59 years old. This sample is drawn from that 
original but does not include individuals in institutions, military 
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personnel, students, or zero and negative earners. Taking into account 
item nonresponse leaves a sample size of 2830 respondents. 

The earnings data are for 1966 wage and salary income, plus net 
income from, farms, businesses, professions, and partnerships. Earnings 
are coded to the exact dollar. Education is the exact number of years of 
"regular school" the respondent completed up to 18 years. Experience 
is coded the same as in the PSID. [Morgan, forthcoming, describes 
this sample in detail,] 

The 1964 Veterans Survey , 

In October 1964, the Census Bureau conducted e special Current 
Population Survey of males aged 16 to 34* The National Opinion Research 
Center analyzed a subsample of veterans, 25 to 34 years of age for whom 
the Armed Forces Qualifying Test scores (AFQT) were available. The 
Veterans sample is not representative of Its age cohort. Since the 
respondents aged 30 to 34 are somewhat more representative than the 
25 to 29 year olds, I analyzed only the 30 to 34 year olds. Eliminating 
students, men without positive expected earnings, and men with missing 
data leaves 803 respondents in the sample* 

In Che original data, the AFQT scores were recorded in rather 
broad percentile categories. Assuming the distribution of "true" scores 
is normal, Jencks rescaled the mean, percentile scores for categories 
to a mean of 100 with a standard deviation of 15. 

The Veterans Survey included questions concerning expected 1964 annua 
and weekly earnings. The response rate for the weekly earnings question 
was much lower than the response rate for expected earnings, and the 

12 
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respondents who reported weekly earnings were atyplcally successful 
and ^homogeneous. I have used the expected annual earnings variables 
In the present analyses. The earnings Into categories 

of varying widths and coded at or closf -r^' . uxidpolnts. Men 

with earnings of $15,000 or more we* ^ 20000. 

The Veterans Survey questioned respondents on the highest grade of 
"regular school" they had completed. Less than eighth grade Is coded 6; 
eighth grade Is coded 8; nlneth, tenth, or eleventh grade Is coded 10; 
high school graduate Is coded 12; less than two years of college Is coded 
13; two or more years of college but no bachelor's degree Is coded 14; 
Bachelor's degree Is coded 16; and, graduate study beyond the bachelor's 
degree Is coded 18. 

Experience Is coded Age -Education -6. [For a detailed description 
of the Veterans Survey see Jencks, forthcoming (c)«] 

The 1973 NORC Amalgam Survey (with brothers subsample) 

The NORC Amalgam Surveys pool questions purchased by several clients. 
Our data come from Amalgam //4l79, administered In December 1973 and 
January 1974 to 705 male respondents, representing nonlnstltutlonallzed 
men In the continental United States 10 years of age and over. Of the 70j 
respondents, 488 had at least one living brother. NORC conducted tele- 
phone Interviews with the oldest living brother of 177 of these 488 re-- 
spondents. 

After restricting the sample to respondents 25 to 64 years of age 
whose brothers were also Interviewed, eliminating students and persons 
not showing positive earnings for 1972, and taking into account 
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item nonresponse, the sample consists of 150 pairs of brothers, or 
300 individuals. 

NORC asked several questions to determine educational attainment. 
Years of education is coded as the exact number of years of schooling 
completed up to twenty years, excluding nonacademic training. 

1972 earnings were determined by asking respondents to check a 
category representing the interval that included the sum of their wages, 
salaries, and business and professional income. Intervals are of varying 
widths, and are coded to the midpoint. Earnings of $25,000 or more are 
coded 35000. 

Experience is defined as Age -Education -6, except for men with 
less than eight years of school. For them, experience is defined as 

Age -14. [Eaglesf ield, forthcoming (b), describes the NORC* Amalgam 

r 

Survey in detail,] 

The Project Talent ll;-Year Longitudinal Suirvey 

In 1960, Project Talent administered a battery of sixty-five tests, 
and questionnaires on attitudes and personality to students in a 5 percent 
stratified random sample of American high schools. Talent followed up 
students one, five, and eleven years after high school graduation. The 
present sample is drawn from men who were in the eleventh grade in 1960. 

I have concentrated my analyses of the Talent sample on a subsample 
of 99 pairs of nontwin brothers, of which at least one from each pair 
was in the 1960 eleventh grade sample. The relationship between 
education and earnings differs for the 198 individuals comprising the sibling 
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pairs and the 839 respondents comprising the project's complete data 

sample of Talent respondents (see Table 7). I concentrated on the 

sibling sample because I war»ted to use the Talent data principally to 

assess the effo.cts of controlling measured ability, and measured and 

unmeasured aspects of family back^^ nd. Defining variables as sibling 

differences eliminates the ef cCs ween family differences on 

schooling and economic outcomes. 

Talent constructed several composites from its separate tests. 

Grouse [forthcoming (b)] reports that the Academic Composite best 

captures the effects of adolescent cognitive skills on educational 

attainment » occupational status, and earnings, and, that adding 

2 

additional tests to regressions never raises R by more than 0.013» I 
used the Academic Composite to control *kbility" in the present analyses. 

Talent classified occupations according to its own classification 
system, rather than to Census categories. Marsha Brown estimated Duncan 
scores for the Talent categories [Crouse, forthcoming (a)]. Men who were in 
school more than half time are excluded from the present sample. 

Education is coded 11 for those who did not finish high school; 
12 for high school graduates; 13 for those with one year of college; 
15 for those with at least two years of college, but no B.A. ; 16 for 
those with a B.A. ; 17 for those with graduate study and/or anM.A. ; 18 
for those with a six-year certificate of graduate study; andt 20 for 
those with a doctoral degree. It is unclear what categories professionals 
chose when reporting their educational attainments. 

Talent asked respondents to report their current earnings at the 
rime of the survey and to indicate whether the report was an hourly. 



12 



weekly, or monthly figure. Grouse used these reports to calculate the 
hourly earnings rate, and I have used this variable in the present study • 

There is no experience variable in the Talent Siblings tape* Ex- 
perience is a direct measure of years of full-time work since June 1961 
for the 839 regular Talent respondents^ [For a detailed description of 
the Project Talent sample see Grouse, forthcoming (a).] 

The Kalamazoo Broti.. . ^ w>amg>le 

) 

In 1973, I drew a sample of males who had been in the sixth grade 

in the Kalamazoo, Michigan public schools between 1928 and 1950 (inclusive). 

Scores on the Terraan or Otis group tests administered in the sixth grade 

were available for these individuals- I then used school records to 

determine siblingship, and discarded individuals for whom I ^ould find 

no brothers within the sample- Beginning with a potential sample of 

2782 individuals f-ntff^ 1224 families, I traced and intervie«^, 1243 men 

during 1973 and 1974^ Item nonresponse and failure to Intar ew more 

than one brother In a pair introduced further sample attriti The present 

analyses are based on 692 individuals, comprising 346 weighted pairs 

it 

for whom complete data is available for both brothers- 

From 1928 to 1942, the Kalamazoo school system administered the 
Terman group test. After 1942, the system used the Otis grotip test. Glose 
to a quarter of tfee respondents took the Otis rather than tte Terman test. 



I am grateful t Dr, William Goates and Dr. David Bartz of the 
Kalamazoo Bablic Siilool System. for permission to use the Kalamazoo school 
records* I am graateaful to Dr. Stanley Robin, director of the Genter 
for Sociological Research at Western Michigan University for extending 
the courtesies of the Genter to me during the interviewing phase ,of the 
study. 
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Both tests emph^' ,ize verbal skill. The Otis test is scaled to a lower / ^^^tr» 
mean, but its variance and correlations with other variables are generally 
not significantly different from the Ten an test. Therefore, after taking 
into account the secular trend toward higher-parental socioeconomic back- 
ground and the' effects of background on test scores, 1 adjusted the scores 
of respondents who had taken the Otis test, and combined the two groups. 

Respondents reported their 1^73 expected pretax earnings from all 
jobs, busineoses, and professions, and responses were recorded In intervals 
of varying widths, and coded to interval midpoints. Earnings over $25,000 
are coded 3A000. 

Education is coded to exact number cf years of schooling completed, 
and includes post-high -i^fofi*©! vQEational, business or technical schooling. 
It does not include on-tirw,-3^5f'b training, or short-term or part-time 
programs. 

Experience differences hiftva Insignificant effects in the Kalamazoo 
sample. This is becaua t&e #«e range of respondents is restricted. The 
men range from. 35 to 5? ^^«ar8 of age. In a subsample of 1962 
OCG respondents aged 35 to 54, the effects of experience are also In- 
significant. I therefore ftiave not included a measure of experience 
in the present analyses of t^m Kalamazoo data. [For a d«!£alled descrip- 
tion of the Kalamazoo flrothers Sample see Olneck, 1976; ^d Olneck, 
forthcoming. ] 

Note on the Specification Of aMaeatlon 

To investigate the nontfiaear effects of education, the project employed 
a spline function of the education variables. 'Vears of Education" is 
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total years of scho^-^ing. •Years Higher Education" is zero for men with 
twelve or fewer years of schooling, and Years of Education -12 for men who 
went past high school. "BAV is zero for men with less than sixteen years 
of schooling, and one for others. With Years Higher Education and BA coxi- 
trolled, the coefficient of Years of Education measures the average effect 
of an extra year of elemtntary or secondary school. The coefficient of 
Years Higher Education ' measures the difference between the average 
effect of a year of higher education and the average effect of a year 
of elementary or secondary education. The coefficient of BA measures 
the additional advantage of completing the fourth year of college over 
and .-^ove the average effect of an extra year of htgher education. How^ 
ever, if the effect of an extra year of college differs from an extra year 
of postcollege schooling, the BA effect under this specification will 
to some axtent-.mlsestimate-rthe strictly diploma effect involved in the 
advantage of a college graduate over a college dropout. [For a 
discussion of our choice of this specification see Jencks, forth- 
coming (b).] 

Section 2. Initial Occupation 

Three of our data sets include information on the first jobs respond- 
ents held after completing their education. The OCG item, however, is 

3 

flawed, and I therefore ignored it throughout this paper. Table 1 



^ See Otis D. Duncan, David Featherman, and Bovorly Duncan, Socioeconomic 
Background and Achievement (New York: Seminar Pr£.eo, 1972), pp. 210-212 
for a discussion of this item. 
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shows the effects of education on initial occupational status for the 
Michigan Panel sample (PSID) and fot the Kalamazoo Brothers S,mple. 

The average effect of an extra year of schooling on initial occupa- 
tional status in the Kalamazoo sample is twice as large as the effect 
in the Michigan sample. This is due in part to the absence of men with 
less than eighth grade educations in the Kalamazoo sample. The effects 
of education on occupational status are nonlinear, rising with the 
schooling level. The difference is also due to the broad coding 
of ?the occupation variable in the PSID data. [Mueser, forthcoming.] 

t 

Because the uncontrolled effects .differ between the samples, 
it is necessary to discuss both absolute and proportionate 
biases. 

There are educational advantages associated with both coming from 
more favorable home backgrounds and from displaying greater cognitive 
competence. There are also occupational advantages associated with varia- 
tions in background and cognitive skill among: men who have the same amount 
of schooling. If background and cognitive skill are ignored, the apparent 
effects of education on initial occupational, status will be overestimated. 
The extent to which this is true, however, appears rather modeat. 

In the PSID sample, controlling test scores and measured family back- 
ground reduces the effect of an extra year of schooling by 3.125 - 2.513 = 
0.612 points or 0.612/3.125 = 19.6 percent. In the Kalamazoo sample, 
controlling test score differences among brothers and family background 
common to brorSters, reduces the effect of education by 6.238 - 5.526 « 
0.712 points 0.712/6.238 = 11.4 percent. These results suggest that 
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Table 1 

Effects of Education on Initial Occupational Status 
(Bracketed coefficients less than 1.96 times their standard errors) 



Sample 

Michigan 
PSID 



Kalamazoo 
Brothers 
(N=692 or 
346 pairs) 



Equation 
No. - 

1. 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



Years of 
Education 



3.125 
.129) 

1.363 
.212) 

2.677 
.160) 

.897 
.227) 

2.862 
.146) 

1.014 
.224) 

2.. 513 
.150) 

.690 
.234) 

6.238 
.232) 

3*X66 
. 701) 

5.710 
.264) 

2.389 
.718) 

5.997 
.283) 

2.827 
.730) 

5.520 
.303) 



Years Higher 
Education 



2.669 
( .614) 



2.457 
( .620) 



2.719 ■ 
( .610) 



2.493 
( .618) 



[1.295] 
(1.016) 



[1.710] 
(1.011) 



Standard 
Deviation of 
BA Residuals 

17.P^6 



6.986 17.319 
(2.405) 



Other Variables 
Controlled 



8.164 17.121 
(2.396) 

17.866 



7.211 17.218 
(2.391) 

17.693 



8.222 17.065 
(2.388) 

16.622 



15.137 16.125 
(3.264) 



14.274 15.861 
(3.215) 

16.612 



[1.436] 14.868 16.105 
(1.019) (3.264) 

16.366 



None 



.17.733 Measured background,- 



Measured background 



Test score 



Test score 



Measured background,' 
test score 

Measured background,* 
test score 

None 



.„ None 



16.377 Measured background 



Measured background 



Test s core 



Test Score 



Measured background, 
test Score 
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Table 1 Continued 



Standard 

Equation Years of Years Higher Deviation of Other Variables 

No. Education Education BA . Residuals _ _ C ontrolled 

16. 2.146 [1.804] 14.075 15.851 Measured background,^ 
( .740) (1.013) (3.217) -test score 

17. 5.578 . 15.46J Family background 
(.454) 

18. [1.661] [2.614] 13.787 1 5.02S Family background^ 
(1.21Q) (1.543) (4.496) 



c 



19. 5.526 15.49D Family background, 



c 



( ,488) test score difference 



c 



20. [1,580] [2.644] 13.744 15.044 Family background, 

(1.232) (1.547) (4.503) test score difference 



Race, father education, father's occupation, father white collar, 
father foreign bom, no male head, nonfarm origin, non-South origin^ 
number of siblings. 

Father's education, father's occupation, number of siblings. 

Family background controlled by defining education, test score, 
and occupation variables as' sibling differences. 
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when employers favor better r,r , iMing men they are r or seekirv, 

characteristics that are relatively un ' ared to cognitive ability and 
family background, or that they are bad judges of ability and background, 
and are forced to rely upon educational credentials as an imperfect guide. 
Analyses of a subsample in the Kalamazoo data for whom high school per- 
sonality ratings are available, suggest that similar conclusions hold 
when personality characteristics such as initiative or industriousness 
are considered as possible ;^ources of bias. Inclusion of the personality 
measures does not significantly change the education coefficient. [Olneck, 
1976, Chapter 5.] 

^ The extent to which increments in educational attainment are asso- 

ciated with higher occupational status in the early career and the sensi- 
tivity of the measured effects of schooling to the Inclusion of background 
and ability measures vary by level of schooling. 

Increments in schooling below the college level are associated 
with smaller early occupational advantages than increments dt the college, 
level, and they are reduced by a proportionately larger amount when test 
scores and background are controlled. In the PSID sample, the predicted advan-- 
tage of a twelfth grade graduate over an eighth grade graduate with the 
same test score and measured background is only 4(0.690) « 2.760 points, 
or 2.760/5.452 or 50.6 percent of the mcontrolled effect. In the Kalamazoo 
sample, the analogous effect among respondents who came from the same 
homes and have equal test scores is 6.320 points, or 6.320/12.664 = 49.9 
percent of the uncontrolled effect. 

Four years of college, however, is associated with an extra 4(0.690 + 
2. 493) + 8.222 « 20.954 points among PSID respondenrs ^th equal test 
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scores and similar backgrounds, and an extra 4(1.580 + 2.644) + 13.741 = 
30.637 points among brothers with equal test scores in the Kalamazoo 
sample. These effects are 90.7 percent and 52.9 percent of the zero- 
order effects in the PSID and Kalamazoo samples, respectively. 

The substantial relative bias in the effects of sch;Doling below the 
college level indicates that men who complete high school get bet|er jobs 
than men whfD drop out largely because the high school graduate is already 
advantaged. If this finding is accurate, and if it holda for young men 
today, programs aimed at discouraging high school students fr9m dropping 
out of school will not likely be successful in increasing the prospective 
dropout *s economic chances. 

The robust effect of completing college suggests that either college, 
augments employability for reasons xmrelated to family background or 
cognitive skill, or that employers are less concerned with background 
and cognitive differences among college graduates. Since the economic 
Impact of test scores increases during an individual's career, we cannot 
conclude that: employers are indifferent to cognitive differences. But, 
since the lit5)act of test scores on early occupational status is small 
after education is controlled, I conclude that college graduates benefit 
in job selection in large measure because employers treat them alike. At 
the same time, some employers refuse to hire men without degrees, even 
when they have test scores as high as or higher than typical college 
graduates. 
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S ection 3> Current Occupation 

Effects of Controlling Family Backj3;round 

j?he occupational advantages associated with lengthier schooling vary 
across our samples. This Is because researchers often sample dif- 
ferent populations, have varying degrees of success In Interviewing po- 
tential respondents, and code important variables differently. For example. 

Project Talent followed up men who had at least entered the eleventh grade— 

4 

in fact, 97 percent of the Talent respondents completed the twelfth grade. 
The effect of educational attainment In Talent, therefore, measures for 
the most part Che effects of progress through college and graduate school, 
which Is greater than' the effects of progress through elementary and 
high school. The PSID and Productive Americans surveys relied upon 
broad categories of occupation, therefore seducing the variance in occu- 
pational status and reducing, to some extent, the measured effects of 
schooling. 

Samples also differ in the effects of background and ability measures 
on education and economic outcomes. In some cases, this Is because of 
differences in coding and missing-data procedures. In the PSiD and the PA, 
missing values were assigned for father's education on the basis of re- 
ported literacy, and father's occupation was based on broad categories. 
In other cases, it is probably because of sampling error. The NORC 
Brothers Intercorrelations among background variables are slightly higher 



This figure applies to the Talent complete data sample described by James 
Crouse, ''The Project Talent 11-14 Year Longitudinal Surveys," in Who Gets 
Ahead ? , ed. Christopher Jencks, draft. Appendix H (New York: Basic Books, 
forthcoming). The Talent Siblings analyzed here average 0,36 years more 
schooling than the Talent complete data respondents. 
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:than those among the background variables in the OCS. In still other 
cases, differences are due to atypical sample characteristics. Tine 
Talent and Veterans samples are selected in some measure on educational 

attainment, reducing the measured impact of background on education. The 

Kalamazoo sample may also be selected partly on current occupational status 
and earnings. In any case, the effects of father's occupation are cer- 
tainly lower in that sample than in nationally representative data. 
[Olneck, 1976: 86-90.] 

Since the uncontrolled effects of education are not the same across 
samples, and because the interrelations among measures of background, 
cognitive ability, schooling, and occupation vary» I cannot offer precise 
conclusions about the magnitude and sources of bias in the occupation- 
schooling relationship. I- can', however^ suggest the most important 
sources of bias, and the levels of schooling that are most sensitive to 
conti-ols for omitted variables. 

Higher-status families ensure their sons greater than average chances 
of attaining economic success mainly by promoting educational opportunity. 
However, measured family background ±h associated with occupational status, 
even among men with the same amount of education; Consequently, the 
occupation-schooling relationship is overestimated when the effects of 
measured background are ignored. 

Data from_the OCG and National Longitudinal (Fames) studies suggest 
that close to' l.O point of the apparent effect of education on occupa- 
tional status is due to the joint association of education and occupation 
vdth measured background (see Table 2). The reductions in the education 
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Table 2 



Effects of Education on Current Occupation 
\, Bracketed coefficients less than 1.96 
times their standard errors) 



Sample 



"Equation ^^ars of 
No* vEducation 



1970 Census 1. 
(N=25,697) 



1962 OCG 
(N=ll,504) 



Michigan 
PS ID 
(N=17AA) 



2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 



A. 337 
.034) 

2.934 
.055) 

4.105 
.050) 

2.701 
.073) 

3.354 
.058) 

1.988 
.079) 

3.910 
.119) 

2.134 
.195) 

3.579 
.139) 

1.684 
.209) 

3.664 
.135) 

1.807 
.206) 

3o438 
.148) 

1.501 
.215) 



Years Higher 
Education 



2.465 
( .164) 



3.079 
( .287) 



2.928 
( .284) 



2.951 
( .564) 



3.103 
( .570) 



2.997 
( .560) 



3.136 
( .569) 



BA 



Standard 
Deviation of Other Variables 
Residuals Controlled 



4.G13 
( .770) 



5.163 
(1.275) 



5.710 
(1.234) 



5.546 
(2.210) 



6.001 
(2.203) 



5.757 

(2,197) 



6,051 
(2.197) 



19.2A3 



18. a: 



19.731 



19.138 



16.567 



15.916 



None 



None 



None 



None < - 



19.085 Measured background' 



18.500 Measured background^ 



None 



None 



16 . 443 Measured background 



15.743 Measured background 



16.502 Test Score 



15.819 Test score 



16.410 Measured background, 
test score 

15.696 Measured background,^ 
test score 



26 



ERIC 
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Table 2 Continued 



Sample 



Productive 

Americans 

CN*1188) 



Barnes 
Men aged 
A5 to 59 
(N=2830) 



NORC Vets 
aged 30 to 
3A (I>803) 



Equation 
No. 

15. 



16. 
17. 
18. 
,..19. 
20. 
21. 

22. 

23. 

24. 

25. 

26; 

27. 

28. 

29. 



Standard 

Years of Years Higher Deviation of 

Education Education BA Residuals 



1.377 
( .211) 



3.509 
( .139) 

2.105 
( .204) 

3.148 
( .163) 

1.669 
( .221) 

4.075 
( .101) 

2.896 
( .143) 

3.352 
( .117) 

2.079 
_ ( .155) 

5.070 
( .242) 

1.889 
( .439) 

4.677 
( .258) 

1.641 
( .446) 

4 . 385 
( .287) 

1.046 
( .464) 



2.685 4.3y 15.394 
( .560) (2.162) 



3.861 [ .534] 
( .764, (3.066) 



3.975 [ .778] 
( .767) (3.036) 



2.785 5*490' 
( .620) (2.778) 



3.220 [4.227] 
( .604) (2.693) 



4.816 [4.843] 
( .933) (3.580) 



4.472 
( .929) 



4.851 
( .919) 



[5.438] 
(3.532) 



[5.511] 
(3.530) 



16.633 



16.065 



19.745 



19.268 



18.781 



17.945 



Other Variables 
Controlled 

Measured background,^ 
test score, early 
occupation 

None 



None 



16.398 Measured background 



15.800 Measured background 



None 



None 



19.077 Measured background 



18.563 Measured background 



None 



None 



18.435 Measured background 



17.663 Measured background 



18.579 Test score 



17.679 Test score 
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Table 2 Continued 



Sample 



Equation Years of 
No. Education 



Standard 

Years Higher Deviation of Other Variables 

Education BA Residuals Controlled 



NORC 
Brothers 
(N=300 or 
150 pairs) 



Talent 
Siblings 
(N»198 or 
99 pairs) 



Kalamazoo 
Brothers 
(N-692 or 
3A6 pairs) 



30. 

31. 

32. 

33. 

3A 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 



4.131 
.296) 

.979 
.468) 

4.634 
.363) 

3.260 
.684) 

4.321 
.401) 

2.676 
.747) 

3.193 
.487) 

1.457] 
1.112) 

8.324 
.525) 

7.307 
.595) 

6.912 
.678) 

7.098 
.713) 

6.613 
1.091) 

6.506 
1.206) 

5.012 
. 261) 

5.722 

.809) 



18.292 



4.466 [6.069] 17.475 
( .919) (3.497) 

19.480 



2.117 
(1.541) 



[2.871] 
(1.568) 



I .778] 
(2.127) 



[1.593] 
(6.770) 



[-2.008] 
(6.871) 



[-.223] 
(9.008) 



19.360 



19.114 



18.952 



18.069 



18.696 



Measured background, 
test score 

Measured background,' 
test score 

None 



None 



Measured background, 
age 

Measured background, 
age, age2 



17.967 Family background,^ 



17,854 Family background, 

age aifference 

18.214 None 



17.988 Measured background 



18.217 Test score 



18.021 Measured background, 
test Score 

17.980 Family background,^ 



g 



-2.709 10.876 18.603 
(1.172) (3.766) 



or 

Family background,^ 
Test score difference 

None 



None 



EKLC 
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Table 2 Continued 



Sample 



Standard 

Equation Years of Years Higher Deviation of 

No. Education Education BA Residuals . , 



46. 
47. 
48. 

49."" 
50. 

51. 

52, 

53. 

54. 
55. 
56. 
57. 
58. 



59. 



5.031 
( .302) 

5.654 
( .843) 

4.192 
( .314) 

4.693 
( .832) 

4.264 
( .355) 

4.668 
( .890) 

2.659 
( .416) 



4.098 
(1.011) 



4.002 
( .524) 

3.035 
(1.426) 

3.499 
( .557) 

[2.389] 
(1.439) 

2.150 
( .639) 



[2.038] 
(1.418) 



-2.576 10.866 
(1.187) (3.775) 



[-2.283] 10.058 
(1.161) (3.721) 



[-2.176] 10.455 
(1.201) (3.78S) 



-2.746 [6.166] 
(1.351) (3.738) 



[-.092] 13.700 
(1.818) (5.297) 



[-.689] 13.338 
(1.807) (5.260) 



18.723 
18.624 
18.443 
18.359 
18.458 
18.381 



17.833 



17.836 



17.702 



17.702 



17.570 



17.319 



j 



j 



[-1.276] 10.287 17.275 
(1.784) (5.241) 



Other Variables 
Controlled 

Measured background"* 



Measured background 



Test score 



Test Score 

Measured background, 
age, test score 

Measured background, - 
age, test score 

Measured background, 
age, test score, 
early occupation 

Measured background,^ 
age, test score, 
early occupation 

Family background^ 

o 

Family background" 

Family background,^ 
test score difference 

g 

Family background, 
test score difference 

Family background,^ 
test score difference 
early occupation 
difference 

Family background,^ 
test score difference 
early occupation 
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Table 2 Continued 



NOSES: a. Fatherr^'s eedutiation, fati^r''^^ i^^^cuipation^ father whtt^^i collarr, no 

male 1?^;^ ncn^arm, non— ^PUitfe, -^iblingSc father'^ 5: citation by race, 

rsce, ^ii.'^^-:vr::8 • 

b. Fatiier ed nation, father's cccupat ion, father ^^-h^ite trollar, no 
male hear onfarm, non^South, siblings, father f-'' '^igu bom, race. 

c. Father ^^^ucation, nonf arm, non-South, siblings, * ither fotsLgn 
bom, r , 

d. Father'W education, father 's^accupation, father ^ e collar, no 
male heada« nonfarm, non-Soutfi:, race, 

e. Father's education, father's occupation., no male head^ nonfarm^ 
non-South , race • 

fj Father's education, father's occupation, nonfarm, siblings, race, 

fg Father's education, father's occupation, father white collar, no 
male head, nonfarm, siblings, race. 

g. Variables defined as sibling differences. 

h. Father's education, father's occupation, siblings. 

i. Father's education, father's occupation, siblings. 

j. Father's education^ father's occupation, father white collar, no 
male head, siblings, mother's education, father foreign bom, 
father foreign bom by father's education. 
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coefficient cont=Dlllrij: .l''vf.c?ryB;wuiiir: ire 0.751 points in the Cff and 0.723 
points in the NLS. The^f^. ^.^I'lrfrAx'S represent close to 18 rrrarcent of the 
bivariate relationship ±r: Mc\i OP' - -hese studies. Because of" occupational 
coding differences, the rav*' ctit^*'^ in the ESID and Productive Americans 
coefficients are lower thftr ru<*'-< in the OCG sad NLS, 0.331 and 0.361, 
respectively.^ 

Family background Is ' y ilWll^erf ectly measured by soctaeconomic 
variables [Olneck, 1976; ^ asffield. forthcoming (a); Cocoran, Jencks. 
And Olneck, 1976]. If tht .ttffi«*.sissd aspects of family background 
that affect education are slaief xo the unmeasured aspects of background 
that affect occupational e controlling measured socioeconomic 

background will not suffice eliminate bias due to background. By 
analyzing the relationships ^ong sibling differences on education and 
occupation in our three sampltes of brothers, I have attempted to 
estimate the bias in the schrxjiing-occupation relationship due to the 
effects of overall family bairkgJTwmd, and to indicate the extent to which 
this estimate of bias differs iism estlmatas based solely on controlling 
measured background. Unfortaniarely, the estent of bias introduced by 
measured background is substantially less in the surveys involving 
brothers than in our other samples. This may vitiate any .generalizations 
concerning the relative Impoxtance of measured and unmeasured sources of 
bias. Evidence from the 1562 OI£G suggests that this caution is warranted. 



5 The smaller recoct ion mi. the PA compared to the OCG is not due to the ^ 
omission. of a measure of fitter's occupation in the PA. Omitting father s 
occupation from the OCG bBckground measures barely changes the estimated 
bias in the education coefficient. 
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In the NORC Bcxithers sample, controlling measured background x^Qsdl 
age) reduces the efxect of an extra year of schooling on occupati m rfrom 
A. 634 points to 4.321 points, or by 0.313/4.634 « 6.8 percent. C-^tzrolllng 
all aspects of famliy background common to brothers, reduces the ^frzact 
of education on occnipatlon from 4.634 points to 3.161 points, or :/ Z^A73/ 
4.634 » 31.8 percent. 

Among the Talent Siblings, controlling measured background t^ssxsx::eB 
the simple coefficient by only 0.017 points, or 0.017/7.324 « 0.2 percent; 
but in the regression 6f sibling occupational differences on educasnlcnal 
differences, the reduction from the simple coefficient is 0.711 points, 
or 0.711/7.324 « 9.7 percent. 

In the Kalamazoo Brothers Sample, controlling measured background 
raises the estimated effect of education on occupation by an insignificant 
amount. But controlling common overall background reduces the effect by 
1.010 points, or 1.010/5.012 » 20.2 percent. 

The OCG Survey asked respondents to report their eldest brother's 
education. If brothers* characteristics do not directly affect one another 
and if the reliability of respondent's reports about their brother's 
educational attainments are nearly as reliable as self-reports, then the 
within— pair effects of education can be calculated for the OCG sample 
though fche samples doe^ not include full sibling data. 



For the tenablHty of these assumptions see Olneck, "Determinants of 

Educational Attainments," Chapter 4. I am grateful to Christopher Jencks 

for pointing out that trhese analyses could be conducted on the OCG data,. 

Letting U denote respondent's education, U' denote brother 's education, 

and Y denote respondent's occupation, the within-palr standardized coeffSr- 

dent (beta) is 6 « r^, - r^ri • ^ot exposition of the model and equations 

lU xu * 

underlying thls-result see Olneck, "Determinants of Educational Attainment, " 
p. 160. 
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The slmcie correlation between edat ,'Cion and occupational status ifliaaag 
5780 respondent'-^ in Jackson's OCG sampie for Kinotn brother's reports ifi 
educational attrasaamenr lare available Is 0.585. The w±thin-palr stanaasdirjed 
coefficient is 0.453. This suggests that the tdas In the education- 
occupation rela=rnnBl3iT> in the OCG' that is due tco scared background among 
brothers, is 1 - 0.453/0,585 = 22.6 percent. TMs ie :only A. 3 percent 
more than the bias attriLbutable to measnrEd badfcgronnd in Jackson's complete 
data sample, and suggests that in a representative population, the family 
background factors common to education and occupation are for the most- 
part factors measured by socioeconomic variables. 

Evidence recently made available to me by fiobert Hauser suggests othre;:- 
wise, however. In a smrsample of 6865 respondeaits aged 35 to :59 fromi1±& 
1973 xeplication of the; Occupational Changes ±m a Generation Survey, -wiro 
repointed their brothers' educations, the correlation between education 
and occupation Is 0.611. The staindafdized regression coefficient controlling 
father's education, father's occupation, sibltogs, male headed family, race., 
and farm background is 0.520. The within-family standardized co:efficient 
is 0.469. Thus, controJUing measnred background suggests a bias in the 
schooling-occupation reELationship of 15 percent, while controlling all 
background factors common to broi!iiers suggests a bias of 23 percent. 

I have not systemat icalLF esaminrf all the i»ossible reasons that "the 
contributions o£ measured and urasEasurfid backgrosnd factors to bias :±n the 
schooling coemEd^ d±ffer between tm 1962 an^J;973 OCG sample;. ~ did 
perform simUarniralci^ations by age cca©rts on ofe published comrelatiimis 
in Duncan, FeatSterman, and Duncan [1972]. They suggest a staall *ias ffior 
men aged 25 to 34, but a very large bias for men 55 to 64 years of age. 
Therefore, the exclusion of men aged 25 to 34 in the 1973 sample may be 
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a factor^ in detr rrminlxt:^; that difference. Reduced effects of race and farm 
backgrounzd from, 19^ .ro 1973 could also c<:9.T^trlbute to the difference. Note 
that the: propoxriLonata bias due to brorheT^' common background is virtually 
the same in boti xbs 3^62, and the 1973 grtffsrples, i.e., 23 percent. The 
absolute bias in t±ie ^::;andardized coeffrT::r=gnt is also quite similar across 
the two sanrples;: 3}:.;,J55 - 0.45 3 « 0.132 3a the 1962 sample, and 0.f»ll - 
0.469 = 0.142 in dste 31972 sample. This rss^^gests that the bias due to 
overall backgrouisd is fairly constant, essr insensitive to changes in the 
Impact of measured baci^roundi variables. rHowever, this conclusion must 
remain tentative until ortilaer* possible sources of difference in the results 
are examined. These IncSaide-age compositlx)n, and also differences in 
the effects of measureiasnt: error across the two surveys. 

Effects of ContraiElltr^ Measured jollity 

Measures: vjji^ cognitive ,^£lity are xelated to educational attainment. 
They are al8X>:::^lated to ocx3pat±onai_.3tatus among men with equal amounts 
of schooling.^, :5iough the exisait to this is true varies amoiig! our 

samples mox^ tzrhaa the stren^gsim oS tthe ^^SjIGEo ling- test score relatimrship 
varies,. (tS3n»333aCTt5l^fr tite estimats orzrbe bias in the effect cof schooling 
on occ3ip5s^^±aEHil fcyl ^ Lit^ us that: Is to 'tte:^^abtlities measured by tests, 
variiis across rgjgnsTHii&s . 

Once educ:£i3CTx~ifcs cotrtxcOII^^^i, the^rrect of test score on occupation 
is trivial irr cfe Stuis^. The: same is true for the Talent: respondents. 

Consequently, the reduction in the educat3cia coefficient when test scores 
are controlled, iSiSmaller in these two saiaples than it is in the Veterans 
and Kalamazoo 0arapa;^es, where the continuing effects of test scares are 
stronger*. tW^&t of rt:he Wetexraxm respoaiden^rs^ however, took :.t2le AfQT after 

U 
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comp2u«tlng their schooling. The PSID re3|rondents were tested x^hen they were 
surveyed. If lengthier schooling iinpro\r£S cognitive skills, controlling 
test scores in the Veterans and PSID samples ttIII oveirestlmate the bias 
In the schooling coefficient that is due t:o Tirior ability:. The coefficient 
of schooling and controXLlng test se^rei^ in rhose saniEplfijs stiould titarefore 
be interpreted siitmply as the effect of sc^KJoling amonig HHen with eqaial test 
scores, not as tS& effect of schooltog thsr is unbiased Jjy ability. 

The reducti^ras in the biv^riate coed^cients when test scores are 
con^ixolled are 0^2*6 poiints in the FSID,Jti.412 among th^ Talent Siblings, 
0.6B5 for the NOE£ Veterans, and 0.820 ferr the Kalamazoo Brothers. Because 
the PSID test is not very reliable and h^suse the Tsifiint Siblings are so 
fexir in axumber, I tend to put raoreizEalth iir the Kalamsasoo and Veterans re- 
sults as estimates of the impact 'X^rrincluding an ability measure when aaalyz- 
ing the occupation-schooling. relsEdonship.'^^ 

Effects of Controlling Both Ability ^d E^ly Bacikgroiiiia 

Since both background ahd test wCTres afSsct schoolnsr^ anc ;:acc2rpatlon, 
we need to ask wha:t ef f ec?:t5; of j^dioaiirig ;a33 among isen ^ho CTme frcm 
similar backgrounds.iSnd rwhtr-^^ :hs--^ ability. Pbr two 

rof our data sets:, I can contr^^Iimies sured background and test ecm^. 
after school completiinn, :and for two others I can control all bar^ground 
factors common to brotheiEg', as well as sibling test score dlfferHnces. 



Jencks reports tlie rei^^ibd^ the- HIT) test as only 0:;632-. S«e 

Peter Mueser, '*lStelS85^^ 'lEanel Study ; Dynamics ' Si2S3?ey,*' in 

Who Gets Ahead?, =ed-» Ilhriam^ C (Niw^orlsr: 

Basic Books, f orrtnrnTtrfeagX^ ^ Gontrolllng:rJtest:jscore8 din the Wi^aansln 1964 
Follow Up reduces the occiqjatlon-schoojzfcri^ crreff icient from 8^311 to 7.755 
or by 0.746 pointasr. This jsuggests that for this particular qiEStlon, the 
youth of a sample?. ^e-^^^esp:ec±ally^ im:p<^ See T^illiam Hw . Sewell and 

Robert M. Hauser^ Educaitifam, COccnpatlon and Earnings (New Yorkr Academic 
Press, 1975). 
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In the PSID, controlling only measured backg-^HJiund reduces the effect of 
schooling on occupation from 3.910 to 3.579. The effeirt of a one year dSif- 
ference in education on occupation ccnrtroUing both mensured background and 
test scores is 3.A38, or 3.438/3.910 « 87.9 percent or the uncontroXLed 
effect. In the Veterans sample, the effect of a ons year difference in edu- 
cation on occupational status among mBXi aged 30 to 34 who come from similar 
backgrounds and have the same test ararcBS is 0.939/5:.:3jT0 = 18.5 percent 
less than the bivariate coef f icieiit:-. 

Among the Talent Siblings, the sff ect of a one year difference ±n 
schooling between brothers who have the same test scoras is 6.506 potets, 
or 6.506/7.324 « 88.8 percent of the tnscontx^lled effi«ct. Among the^ 
Kalamazoo Brothers the analogous resailts^ are 3.499 points and S^aaft/'S^CMS 
= 69.8 percent of the uncontrolled effects 

Because the PSID test: is questiona&ie^ becHEise l&t: AFQT was taJaem 
after most Veterans respoxnients had. carrffileted tislr schooling, aigd: 
because the Talent Sibling sample Is snfeall^ I suspgrt: t:hat the gHt-twgC te 
of bias in the occupation-s-chooUng xe^^trlDnshirrrdiie t20 backgrDiiisi£ rat1«£ 
cognitive ability in the Kalamazoo datra rJLs closest: 1:o: ±he truth..- Bo^ 
ever, skepticism concerning the results ±rom a xslatlViRly small, loca^ily 
resitxicted sample is certainly warnantecL, 

y^mi 1 y background and cogndteive al?Oity ito nor as&s^ 
sources of bias in the schoollng-rncTrrpatnEon :relar±naaBMp;. Moi v&Hti'.^mxre 
drive, perseverance, initiative, and orther igm'StmHlia^ characte -^^^r ipy srltr s 
generally thought to promote ca^iEer success may 5r«Tl ;^et; more BctmxfUng 
than those with less favorable persmality dharacterteitlca. Brothersr 
are not fully alike on such char rprl^gxls t Ics , and so t^at^sitrolling comnm. 
family background will not adequait^^ control t^efir i^rfects. 
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Our best :f2:vldence on the bias imparted by the more favorable initial 

personality cliaracteristics of the better-schooled and more succefssful is 

unfortunately weak. It comes from^^measures of personality characteristics 

rated by the homeroom teachers of the Kalamazoo respondents when they 

g 

were in tenth grade. 

Controlling these measures after IQ and measured background are 

9 

controlled, leaves the education coefficient virtually unchanged. This 
result mayTnean: (1) that the personality characteristics of youths are a 
poor guide to adult characteristics; (2) that these ratings are unreliable; 
(3) that the characteristics teachers rate are not important to employers; 
or, (4) tlat tfce connection between personality characteristics and educa- 
tional attaiiEiient is not as strong as employers who discriminate In favor 
of the a>atter-=educated think. 

Effects -txf Controlling Early Occupatioiit 

The occupational advantage that better-educated men have is due in 
part to their advantage in getting higher-status Jobs early in their 
careers and in part to being promoted higher or engaging in more suc- 
cessful job changes than less-schooled men who begin their careers in 
similar jobs. , 

Controlling early occupational status among brothers in the Kalamazoo 
sample who have equal test scores, reduces the effect of education by. 



^ See Michael Olneck, "The Determinants of Educational Attainment and Adult 
Status Among Brothers: ' The Kalamazoo Study," doctoral dissertation. Chapter 5, 
Harvard Graduate School of Education, 1976. The attitudinal variables in the 
PSID were measured at the same time as the outcome measures, thereby intro- 
ducing causal ambiguity. I have, therefore. Ignored them in this section, I 
have ignored the Talent personality measures because at this writing no 
analy53i5 of their effects on education coefficients are avallabl?, 

^ I neglected to run regressions controlling only the personality ratings. 
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3.499 - 2,150 « 1*349 points, or 1. 349/3,499. 38.6 percent of the effect 
reniaining after family background and test score differences are controlled. 
The effect of education when background, teat scores, and early occupation 
are controlled is 2,150/5.012 « 42.9 percent of the uncontrolled effect. 
This result suggests that employers reward credentials per se when they 
promote or hire workers with at least some experience, or that betters- 
educated men differ from less-educated men in ways that escape our measure- 
men tr-pos sib ly betters-educated men are favored In training and on-the-job 
learning opportunities.*^^ 

Differential Effects According to Level of. Schooling 

The preceding discussion does not- distinguish the effects of differ-- 
ent kinds of schooling. But completing high school does not lead to occu- 
pational advantages as large as those advantages associated with complet- 
ing college. 



This result may be particularly sensitive to measurement error. Measure- 
ment error corrections suggest that only 23 percent of the zero-order effect 
of edM<iation on occupation persists when family background^ test scores, and 
initial occupation are controlled in the Kalamazoo data. See Olneck, "Peter^ 
minants of Educational Attainment, " Chapter 4. Howev<ar, for contrary T^tfjults 
suggesting a small impact of measurement error on the education-occupa*:ion 
relationship net of early occupation In the OCG 1973 replication, see William 
Bielby, Robert Hauser, and David Featherman, "Response Errors of Nonblack 
Males in Models of the Stratif icatior. Process," Institute for Research on 
Poverty Discussion Paper^ 337-76 (Madison; Institute for Research on Boverty, 
1976). 

I ignore the advantages associated with attending, but not completing 
college. This is because the meanings of our years higher education, and 
B.A. variables are ambiguous. If the effect of an extra year of graduate 
school is different from the effect of an extra year of college, the years 
higher education variable will be misleading as a guide to the effect of 
attending but not completing college. In that case, the B.A. variable cap- 
tures the departure of the slope for the college years from the slope es- 
timated by years post-secondary schoollgjg, as well as caDt.uring strictly 
"diploma" effects. 

^38 
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Moreover, the advantages associated with completing college are almost 
as large among men with similar backgrounds and test scores as among 
men in general, but the advantages associated with completing 
high school are substantially less among men with similar back- 
grounds and test scores. 

In our four nationally representative samples, the predicted occupa- 
tional advantage of a high school graduate over a grammar school graduate, 
when background characteristics are controlled, is between 6 to 8 points, 
or 70 to 80 percent of the observed difference, respectively. The pre- 
dicted advantage of college graduates over high school graduates with 
background characteristics controlled is close to 2 5 points, or 90 to 
96 percent of the observed advantage in all four samples. 

Our less representative samples also indicate that the effects of 
completing college are larger and more robust than the effects of com- 
pleting high school. For example, in the Kalamazoo Brothers Sample, con- 
trolling common family background and sibling test score differences 
reduces the advantages associated with completing four years of high 
school from 22.888 to 9.556 points, or by 13.332/22.888 - 58.2 percent. 
The analogous reduction in the effect of completing four years of college 
is only 2.790 points, or 2.790/22.928 = 12.2 percent of the uncontrolled 
effect. The proportionate reductions in the Veterans and NORC Brothers 
samples are similar. 

12 

College graduates are not uniformly bright. Employers may be bad 
judges of ability, and are consequently forced to rely on diplomas as 



The standard deviations of test scores for men with four years of 
college are from 70 to 85 percent of the overall standard deviations of 
test scores ir. our samples with ability measures. 
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indicators of ability. This would seea to be a potentially expensive sub- 
stitute for actually testing applicants, if high scorers really are better 
workers. There: Dre, I conclinde that college graduates differ systematic- 
ally from high school graduates in ecjommically favorable ways unrelated 
to background and test scores. 

This could happen because H^^d3>ols ajid colleges actually generate 
such differences, or because tteey^merely select on the basis of the same 
characteristics employers valus. If education generated the traits em- 
ployers value, I would expect sckools and colleges to confer similar 
benefits. Since schools confer far less 'benefits than do colleges, I 
conclude that education doas;320fit: produce, economically favorable charac- 
teristics in students, but: xat5aer sorts and certifies students according 
to previously existing characterfetlcs. An alternative conclusion is 
that colleges are more effective than_ high schools in augmenting students' 
productive capacities. 

Age Differences in the Ocaflpaitional Effects of Education 

Men ^ho differ in age also 3:iff er in cohort membership and in the 
point at which they staad In the life cycle. Consequently , observed dif- 
ferences in the effects of education across age groups may be due to his- 
torical trends, age differemres, or both. 

A recent replication of tthe Occupational Changes J.n a. Generation 
Survey suggests, however, that the effects of educational attainment 
on occupational status are stable for most of an individual's 
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career. "^^ Therefore, I have interpreted the inter cohort comparisons in 
the effects of education in our data as measurements of the historical 
trend in the relationship between schooling and occupational status (see 
Table 3). 

The most reliable evidence we have for intercohort differences in 
the occupational effects of education comes from the 1970 Census and 
the 1962 OCG study. The numbers of respondents in individual cohorts 
in the other samples are too small to allow meaningful comparisons. The 
1970 Census data suggest that the effect of an extra year of schooling 
below the college level is slightly larger among men aged 35 and over, 
than among younger men, though only the coefficient for 30 to 3A year 
olds differs significantly from the coefficients for older cohorts. More- 
over, the OCG data, in which measured background is controlled, show no 
significant intercohort differences in the effects of elementary and 
secondary schooling. Since the effects of some measured background vari- 
ables on education declined from 1962 to 1973 [Hauser and Featherman, 1976], 
I would expect that controlling measured background in the Census would 

reduce the schooling coefficient on occupation more for older men than for 

14 

younger men, and would lead to results in accord with the 1962 OCG study. 



^3 withln-cohort education coefficients controlling measured ba^^^^ 

show no significant differences between 1962 and "^^^^Z^, . Ra^es 

and Robert Hauser. "Changes in the Socioeconomic stratification of the Races. 

iq62-73 "Institute for Research on Poverty Discussion Paper, 286 1^ 

mndllon. Ins^^ute for Research on Poverty. 1975). The Kalamazoo data do 

suggasr'hovev;' hat the effect of schooling on ^-"^-^"f-P^Jf," 

s?ronge; than its effect on current occupation. Compare Table 1^A2 with 

faUe'lUA in Michael Olneck. "The Kalamazoo Brothers Sample. " 

Ahead? , ed. Christopher Jencks. draft. Appendix I (New York. Basic books, 

forthcoming). 

» The 1973 oca data do s„,,e.. .h. .^^^^^ 

At this wrltlns, I do not have the data available to check thla poaslb . 
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Table 3 

Effects of Education on Current Occupational Status, Stratified by Age 
(Bracketed coefficients less than 1.96 times their standard errors) 



Sample 


Equation 
No. . 


Years of 
Education 


Years oif Post 
Secondary 
Education BA 


Standard 
Deviation of 
Residuals 


Other Variables' 
Controlled 


1970 Census 














i 

aged 25-29 
(N«3748) 


1. 


2.722 
( .318) 


3.621 
( .55 5) 


4.70?,' 
(1.786) 


18.248 


Experience, 
experience 2 


aged 30-34 
(N«3375) 


2. 


2.28 5 
( .284) 


3.797 
( .564) 


5.563 
(1.996) 


18. 678 


Same as equation 1 


aged 35-44 
(N=6963) 


3. 


3.061 
( .136) 


2.213 
( .332) 


4.184 
(1.423) 


18.864 


Same as equation 1 


aged 45-54 
(N«6834) 


4. 


3.082 
( .127) 


2.091 
■( .354) 


3.989 
(1.566) 


19.136 


Same as equation 1 


aged 55-64 
(N«4777) 


5. 


3.129 
( .132) 


2.895 
( .457) 


[1.072] 
(2.092) 


18.503 


Same as equation 1 


OCG 














aged 25-34 
(N«3166) 


6. 


2.385 
( .191) 


3.478 
( .485) 


8.246 
(1.970) 


17.586 


a 

Measured background, 
experience 


aged 35-A4 
(N«3A43) 


7. 


2.366 
( .165) 


2.279 
( .503) 


8.063 
(2.194) 


18.302 


Same as equation 6 


(N=2951) 


o 

o« 


9 Oft"; 

( .174) 


2.344 
( .580) 


[3.267] 
(2.647) 


J. U ■ "T J. "T 


SAine as eduation 6 


aced 55—64 
(N-1944) 




2.208 
( .212) 


3.453 [ 
( .853) 


-7.294] 
(3.845) 


19.328 


Same as equation 6 


Ml oh"! Of nti 

I IJLV« i ■•^o Oil 

rsiD 














aped 25-34 
(N=545) 


10. 


2.561 
( .656) 


2.557 
(1.177) 


[4.161] 
(3.682) 


16.090 


b 

Measured background, 
vocational training, 
experience 


,ined 35-44 
( '-528) 


11. 


1.832 
( .489) 


2. 5L8 
(1.085) 


10.655 
(4.147) 


15.813 


Same as e^quation 10 


aged 45-54 
(N-431) 


12. 


1.519 
( .440) 


4.275 
(1.125) 


[2.205] 
(4.438) 


14.766 


Same as equation 10 
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Table 3 Continued 



Equation Years of 



Sample 



Education 



Years of Post 
Secondard 
Education 



BA 



Standard 
Deviation of 
Residuals 



Other Variables 
Controlled 



aged 55-64 
(N«270) 


13. 




[ .751] 
( .537) 


[2.909] 
(1.582) 


[6.494] 
(6.661) 


15.964 


Same as equation 10 


Productive 
Americans 
















aged 25-34 
(N-290) 


14. 




1.560 
( .663) 


6.790 
(1.612) 


[-1.492] 
(5.544) 


15.161 


Measured background,^ 
vocational training, 
experience 


aged 35-44 
(N='338) 


15. 




1.572 
( .555) 


3.777 
(1.508) 


[-1.141] 
(5.375) 


15.768 


Same as equation 14 


aged 45-54 
(N«331) 


16. 




1.278 
( .508') 


3.869 
n .631) 


[ .716] 
(6.368) 


16.093 


Same as equation 14 


aged 55-64 
(N«229) 


17. 




2.132 
( .553) 


6.363 
(2.018) 


[-7.414] 
(8.554) 


1 5^416 


Same as equation 14 


Kalamazoo 
Brothers 
















aged 35-44 
(N«279) 


18. 




5.589 
(1.414) 


[-2.561] 
(1.805) 


(4.957) 
(5.513) 


17.906 


Measured background, 
test score 


(N-A13) 


19. 




(1.145) 


[-2.355] 
(1.612) 


14. 571 
(5.119) 


18.699 


Same as equation 13 


NOTES: a. 


Father's 
male head 


education, 
.f nonfarm. 


father's occupation, 
non-South, siblings. 


father white 
race. 


collar, no 




Father's 
male head 


education, 
.f nonfarm. 


father's occupation, 
non-South, siblings. 


father white 
race. 


collar, no 


c. 


Father's 


education. 


nonfarm, non-South, 


siblings, race. 


d. 


Father's 


education. 


father's occupation. 


no male he.'^^ 


, siblings. 
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There is no evidence that the correlation between educational attain- 
ment and cognitive ability has fallen since the ISP.Osi but there is 
evidence that the standard deviation of education fell from 1920' to ■196$»m' / 
though the drop is not consistent across all cohorts. [Grouse, forthcoming 
(a); Bar tie tt and Jencks, forthcoming, Table 7; and Jackson, forthcoming, 
Table ?•] This means that a constant" difference in educational attain- 
ment represents a larger relative difference among younger men than among 
older men, and, that younger high school dropouts must differ more in 
ability from graduates than do older dropouts. Since the occupational 
effects of schooling below the college level appear stable across cohorts, 
I conclude that the contribution of ability differences to the apparent 
Impact of schooling at a single point in tima is not a good guide to the 
sensitivity of the below-colleije schooling coefficient to changes in 
ability differentials between high school persisters and dropouts (see 
Table 2), This is probably because the educational position of high 

school graduates relative to the mean has fallen more precipitously 

15 

than has the advantage of college graduates. 



In the 1970 Census, eighth graders 25 to 29 are 1.53 standard de- 
viations below their cohort mean on education, while eighth graders 60 
to 64 are only 0.51 standard deviations below their cohort mean. Twelfth 
grade graduates 25 to 29 are 0.14 standard deviations bo.low their cohort 
mean, but high school graduates 60 to 64 are 0.55 standard deviations 
above their cohort mean. on education. College graduates 25 to 29 are 
1.25 standard deviations above their cohort mean, which is 1.25/1.61 « 
77.6 percent of the relative advantage of college graduates 60 to 64. 
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While high school graduates today are more able compared to drop- 
outs, than were graduates in earlier decades, they are also more typical of 
the general population than earlier graduates College graduates, 
while more numerous, are, still highly advantaged relative to mean edu- 
cational attainment* This may account for the tendency of younger 
college graduates in both the OCG and Census samples to have larger 
occupational advantages over high school graduates than do older graduates. 

Racial Differences in the Occupational Effects of Education 

It ie commonly thought that the credentials held by nonwhites and 
whites are rewarded unequally. Our evidence suggests that while non- 
whites of a given educational attainment may not have Jobs equivalent 
in status to those held by whites with the same amount of schooling, the 
occupational advantage conferred by higher education may be larger among 
nonwhites as among whites (see Table 4). In all four of the data sets 
with substantial numbers of nonwhites, the predicted status advantage 
of a nonwhite college graduate over a nonwhite high school graduate is 
larger than the predicted advantage of a white college graduate over a 
white high school graduate. Rather than indicating any special advantage 
enjoyed by nonwhite college gradufites, this result probably reflects the 
dismal treatment accorded nonwhites without college degrees. 



If this argument were correct, however, I would expect, with ability 
controlled, the educational advantage of high school graduates to be 
greatest among older workers. The PSID results are in the opposite 
direction than expected. The differences in coefficients in the PSID 
are too small to be statistically significant, but nonetheless they 
lend no support to my argument. 
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Table 4 

Effects of Education on Current Occupational Status, Stratified by Race 
(Bracketed coefficients less than 1,96 times their standard errors) 



Sample 
1970 Census 

White - 
(N«23,615 

Nonwhite 
(N»-2082) 

OCG 

White 
(N»10,395) 

Nonwhite 
(N=1110) 

Michigan 
PS ID 

White 
(N«1260) 



Nonwhite 
(N«514) 

Fames 
aged 45-59 

Wlilte 
(N«2r.80) 



Nonwhite 
(N"250) 



Equat ion 
No. 



1. 
2. 



Years of Post Standard 
Years of Secondary Deviation of 

Education Education BA Residuals 



3. 
4. 



5. 



6. 



7. 



8. 



3.217 
( .065) 

1,481 
( .134) 



2; 708 
( .034) 

.S104 
( .152) 



1.476 
( .297) 



1.473 
( .273) 



2.043 
( .194) 



.671 
( .322) 



2.211 4.165 

( .173) ( .790) 

5.015 [2.891] 

( . 560) (2.910) 



2.365 
( .299) 

3.509 
( .866) 



5.221 
(1.283) 

21.103 
(4.012) 



3.379 5ol29 
( .703) (2.552) 



18.833 
15.721 

18.715 
13.844 



15,938 



[1.116] 25.166 13.081 
(1,08 5) (5.298) 



3.112 5.413 18.672 
( .643) (2.747) 



7.219 [-.857] 13.249 
(2.256) (10.921) 



Other Variables 
Controlled 



Experience* 

experience 2 

Same as equation 1 



Measured background, 2 
expedience, experience 

Same as equation 1 



Measured background, 
test score, vocational 
training, experience* 
experlence2 

Same as equation 4 



Measured background, 
vocational training, 
experience, experience^ 

Same as equation 5 



NI31ES: a, b. 



Father's education, father's occupation, father whitte 'collar, 
no male head, nonfarm, non-South, siblings. 

Father's education, father's occupation, father white collar, 
no male head, nonfairm, non-South. 
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The evidence concerning the occupational benefits of eletuentary 
and secondary education Is more consistent with the conventional wisdom 
concerning racial differences In the effects of schooling. In three of 
the four data sets In which I examined racial differences, the effect of 
an extra year of schooling below the college level Is significantly 
higher for whites than nonwhltes. In the PSID, the effects are virtually 
identical for whites and nonwhltes. This Is partially because controlling 
background and .test scores reduces the coefficient of years of ed^icatiiesn 
more for whls^es tSiaxi nonwhltes. I^may also be because noroAlte aeads 
of householfe are less representatra^e of nonwhltes In general, than white 
heads of houe&holds are of whites ±n: general. 

r 

If these xesults are correct, they suggest that nonwhltes who pursue 
a college education will realize a substantial benefit, but those who quit 
high school before graduating will not suffer a substantial lose In occu- 
pational status relative to Individuals who complete high school, but 
go no further. From the point of view of policies pertaining to school 
retention, however, these results should be viewed cautiously unless they 
are substantiated with data on current youths. 

Ability Differences in the Occupational Effects of Education 

If schooling enhances economic success because it augments relevant 
cognitive skills or knowledge, I would expect more able individuals to 
realize larger benefits from any given amount of schooling than less able 
Individuals. This is because more able individuals presumably learn more 
in a given amount of time than do less able individuals. Our evidence 
suggests, however, that employers are either unaware of, or Indifferent 
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to productivity differences generated by the schooling experiences of 
individuals with differential ability. 

A multiplicative education-test score interaction term does not 
have a significant effect on occupation in any of our data sets. Nor do 
the results in Table 5 offer any significant evidence that the occupa- 
tional T)eneflts orf extras schooling ajSB:^rarger for men with high test 
scores: than ^ommen with low test scares (see Table 5). This suggests 
that employers ::xeward credentials in JLarge measure without regard: to 
direct evideiscasiiof the abilities actually possessed by individuals. Al- 
ternatively, it:::TS3Eggests that the premise that high-scoring indisiduals 
gain more economically relevant skills and knowledge for a given amount 
of schooling is incorrect. 

Differences by Father's Occupational Group in the Occupational Effects 
of Education 

More and better schooling is frequently proposed to help increase 
the economic life chances of poor children. With this consideration it 
would be useful to adequately define poverty, and to focus on the experi- 
ences of men in oux samples whose origins were poverty level. Unfortu- 
nately, none of our data sets include direct information on parental 
income. As a partial substitute for studying men stratified by parental 
income level, we have stratified our samples according to whether a 
respondent's father held a white-collar, blue-collar, or farm Job. This 
should give us som^i indication of whether the effects of schooling are 
sJjnilar for men from both disadvantaged and advantaged homes. 

-'1 8 
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Table 5 

Effects of Education on Current Occupational Status , Stratified by Test Score 



Sample 

Michigan 
PSID 

1-9 

(N=764) 



Equation 
No. 



1. 



Standard 

Years of Years Higher Deviation of Other Variables 

Education Education BA Residuals Controlled 



1.589 2.284 12.245 14.716 Measured background, 

( .270) (1.044) (4.607) test score, vocational 

training, axperience, 
experience2 



10-11 
(N=707) 

12-13 
(N=303) 



2. 



3. 



1.489 
( .427) 

1.744 
( .830) 



3.050 
( .936) 

[2.6'64] 
(1.402) 



8.482 
(3.365) 

[2.699] 
(4.396) 



16.240 
15.534 



Same as equation 2 



Same as equation 2 



NORC Veterans 

Below 31st 
percentile 
(N=236) 



4. 



31st to 64th 5. 

percentile 

(N=«264) 



Above 64th 
pexcentile 
(N=303) 



6. 



[ .557] 5.003 [18.451] 16.504 Measured background,"^ 
( .612) (2.219) (11.158) test score 



[ .762] 
( .892) 



[3.569] 
(1.868) 



5.845 
(1.648) 



[ .690] 
(2.357) 



[3.914] 
(6.396) 



[6.467] 
(4.830) 



15.882 Same as equation 4 



19.059 Same as equation 4 



Talent 28 
year olds 

Less than 90 
(N=173) 

90 to 110 
(N=395) 

Over 110 
■(N-271) 

Kalamazoo 
Brothers 



Less than 90 10, 
(N=168) 



7. 



8. 



9. 



5.698 
(1.453) 



5.075 

( o602) 

3.220 
( .708) 



4.003 
(1.^01) 



17.212 Measured background, 
test score, education 
experience 

18.777 Same as equation 7 



16.677 Same as equation 7 



[3.057] [-6.157] 19.364 Measured backgrotind, 
(3.29^) (13.523) test score 
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Table 5 Continued 



Standard 

Equation Years of Years Higher Deviation of Other Variables 

Sample No» Education Education BA Residuals C<ggtrolled 



90 to 110 11. 
(N-349) 

Over 110 12. 
(N-175) 



5.749 [-3»269] 

(1.482) (2.003) 

[-.803] [-2.710] 

(3,696) (3.913) 



10,440 19.306 
(5.854) 

13.011 15.274 
(4.659) 



Measu3Cfed background, 
txsc: score 

Meastnr&di background, 
tesEt score 



NOTES: PSID test scores 1 to 9, Sam;?le Mean « 9.958, Sample Standard Deviation « 
1.954; AFQT scored in percentiles and *rescaled. Sample Mean 103.411, Sample 
Standard Deviation « 13.685; Talent composite standardized to a population 
mean of 100 and standard deviation of 15; Kalamazoo Terman or adjusted Otis 
scores. Sample Mean « 100^893, Sample Standard Deviation « 15.326. 

a. Father's education, father's occupation, fathifer vhlte colliir^ no 
male head, nonfarm, non-S<mthj| slbllisKs, raoa* 

b. Father's education, father's occupation, no maie head, nonfaxm, 
non-South, race. 

c. Father's education, father's occupation, no maL.e:head, siblingrs, xace. 

d. Father's education, father's occup^rlon, no:analB head, siblings. 
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The results in Table 6 indicate that the differences between the 
occupational effects of below-college schooling for sons with white- 
collar and blue-collar origins are statistically insignificant. In the 
OCG and Fames data, the effects of elementary and secondary schooling 
are significantly lower for farm-bom respondents than for others, but 
this is not true in the PSID or the Veterans data. It is possible that 
the Fames sample, which covers men 45 to 59 years of age in 1966, and 
the OCG study, which was conducted in 1962, include larger proportions of 
high school graduates from farm backgrounds who remained in farming, 
than do the Veteratts and FSID samples. If this were the case, high 
school graduation would confer smaller occupational benefits for men 
with farm backgrounds than for others. 

Our evidence is mixed with respect to the occupational advantages' 
gained frxm going to college by white-collar and blue-collar origin 
respondents. No consistently significant pattern is evident, and few 
of the individual coefficients are significantly different. On the other 
hand, there is a consistent pattern of a significantly larger advantage 
for graduating from college accruing to men with farm backgrounds than 
to others. This result suggests a conclusion similar to the conclusion 
I drew about racial differences in the effects of a college education. 
If white-collar and blue-collar sons who do not complete college have 
more favorable job opportunities than farm nongraduates, I would expect 
a smaller difference in occupational attainment, between college and non- 
college men among them among them, than among men with farm backgrounds. 
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Table 6 

Effects of Education on Current Occupational Status, Stratified by Father's 

Occupational Group 

(Bracketed coefficients less than 1.96 times their standard errors) 



Standard 

Equation Years of Years Higher peviatlon of Other Variables 

No. Education Education BA Residuals Controlled 



1962 OCG 

Father white 

collar 

(N=263l) 

Father blue 
collar 
,(N- 4915) 

Father farm 
(N-3288) 

Michigan PSID 

Father white 

collar 

(N=329) 



Father blue 

collar 

(N=862) 

Father farm 
(N=583) 

F&mes 
aged 45-59 

White collar 
(N«550) 

Blue collar 
(N=1438) 

Fann 
(N«'r>2;) 

NORC Veterans 
aged 30-34 

White collar, 
(N-153) 



1. 



2. 



3. 



4. 

5. 
6. 

7. 

8. 
9. 



10. 



2.879 



2.966 
( .910) 



1.248 
( .339) 

1.285 
( .339) 



3.290 
( .592) 



2.232 
( .246) 

,965 
( .268) 



[2.169] 
(1.549) 



1.635 



( .317) ( .571) (1.871) 



2.604 2.221 10.991 

( .136) ( .466) (2.094) 



1.943 3.168 
( .128) ( .647) 
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[ .397] 
(1.403) 



3.832 
( .878) 



4.446 
(1.089) 



[1.963] 
(1.183) 



4.204 
( .893) 

[1.334] 
(1.307) 



[2.506] 
(2.184) 



3.729 19.004 Measured background,* ,. 



10.185 
(3.089) 



[4.776] 
(3.811) 



[6.573] 
(3.422) 



9.090 
(4.484) 



[6.417] 
(4.232) 



[-1.984] 
(4.179) 

24.201 
(6.372)- 



[7.474] 
(5.853) 



experience, experience 



18.647 



17.197 



14.740 

15.947 
15.494 

18.299 

18.942 
.16.756 



17.147 



Same as equation 1 



Same as equation 1 



Measured background , 
vocational training, 
test score, experience, 
experience^ 



Same as e^juation 4 



Same as equation 4 



Measured background,'^ 
vocational training, 
experience 

Same as equation 7 



Same as equation 7 



Measured background, 
teat Score, teat 
score by education 
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Table 6 Continued 



Equation Years of Years Higher 



Blue Collat 
CN=415) 

Farm 
(N-'IAS) 

Talent 
age 

White collar 
(N^aiS) 

Blue colltir 
(N^AAS) 

Kalamazoo 
Brothers 

White collar 
(N=278 indi- 
viduals or 
139 pairs) 



Blue collar 
(N=A1A indi- 
viduals or 
207 pairs) 



No 



Educat5,on Education 



11. 



12. 



13. 



lA. 



15. 



16. 



17. 



18. 



[1.2AA] 
( .671) 

[-.615] 
( .930) 



A. 532 
( .700) 

5.103 
( .557) 



A.A12 

(lo817) 



[3.151] 
(2.807) 

A.A90 
(1.035) 



[2.208] 
(1.715) 



5.281 
(1.320) 

[3.029] 
(2.628) 



[-2.631] 
(2.107) 



[-3.05A] 
(3.225) 

[-1.086] 
(1.605) 



[ .966] 
(2.293) 



BA 

[ .2A6] 
(5.16A) 

28.173 
(11.999) 



Standard 
Deviation of 
Residuals 

17.031 



12.026 
(A. 591) 



20.126 
(7.0AA) 



[8.581] 
(6.000) 



[5.997] 
(7.8A5) 



18.0A2 



17.917 



Other Variables 
Controlled 

Same as equation 10 
Same as equation 10 



Measured background. 
Education , experience 



17.982 Same as e^quation 13 



16.890 Measured background, 
test score 

16.792 Family background,^ 

test score difference 

19.A22 Measured background,^ 
test score 



18.170 Family background,^ 

test score difference 



NOTES: a. Father's education, father's occupation, no male head, non-South, 
siblings, race. 

b. Father's education, father's occupation, no male head, non-South, 
siblings, race. 

c. Father's education, father's occupation, no male head, non-South, race. 

d. Father's education, father's occupation, no male head, non-South, race. 

e. Fath^^r's education, father's occupation, no male head, non-South, race. 

f. Father's education, father's occupation, siblings. 

g. Variables defined as sibling differences. 
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Section 4> Earnliigs or Income 

Occupational status is an Important dimension upon which individuals 

are stratified. However, the scales with which we measure occupations 

are in some ways ambiguous and Incomplete. The characteristics that define 

17 

occupational scales are often characteristics of workers, not jobs. 
Moreover, men with Jobs that have the same Duncan score often have very 
different incomes, and most economic theories on the effects-of educa- 
tion are directed toward earnings or income, not occupational status. 
For these reasons, an analysis of the effects of education on occupa- 
tional status does not give the full picture of the effects of schooling 
on economic success. This section extends my analysis of the effects of 
schooling to income and earnings. 

Because income has risen over time and because of sampling differ- 
ences, the distributions of income are not the same across our data sets. 
However, if the effects of education are proportional along the income 
distribution, a log transformation of income will yield similar results 
across samples from different years. I therefore used the natural logarithm 
of earnings or income as the dependent variable in my analyses. Sometimes 
I will speak of the effects of education in log dollars. This convention 



For example Duncan scores are defined by the levels of educational 
attainment and earnings of men in Census three digit occupational classi- 
fications. This may not be a defect however^ if the status of a job adheres 
to the characteristics of those who hold it rather than in what they do or 
if "important" jobs go to better educated men and pay higher. The Duncan 
scale was constructed on the second assumption, which is supported by 
analyses of NORC prestige ratings. 

'''^Tbe correlation between income and occupational status is only 0,481 in 
Jackson *s OCG complete data sample. See Gregory Jackson, '•The 1962 Survey 
of Occupational Changes in a Generation," in Who Gets Ahead? , ed, Christopher 
Jencks, draft. Appendix A (New York: Basic Books, forthcoming). , 
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refers to the observed regression coefficients. Sometimes I will speak of 

the effftcts of education In terms of percentage changes. This convention 

19 

refers to results based upon the antllogs of the observed coefficients. 

The regression results shown In Table 7 Include equations that con- 
trol experience, and equations that do not. If men who get more schooling 
extend their working lives to compensate for the years spent In school, 
ignoring experience will bias downward the estimates of education averaged - 
over a working life. However, If men with more schooling retire at the 

same age as those men who quit school earlier, the effects of schooling ' 

are best esttaated with experience excluded. 

Mincer [1974] reports the average working life for men with twelve or 
fewer years of schooling Is forty-five years, and the duration Is forty- 
seven years for men with thirteen or more years of schooling. This means 
that an extra year of schooling Is generally accompanied by an extra year of 
work. The exception Is that men who continue through college generally do 
not extend their working lives to compensate completely for their addi- ,. 
tional years of schooling in comparison to high school graduates. This 
raises the question of whether the effects of schooling are best estimated 
by ignoring or including experience differences. 

Fortunately, the omission or inclusion of experience does not usually 
afEect the estimated amount by which the schooling coefficient is biased 
because of the exclusion of background and ability measures. In young 
samples (e.g., Talent and NORC Veterans), excluding experience does 



See Christopher Jencks, "Statistical Methods," in Who Gets Ahead? „.ed. 
Christopher Jencks, draft. Chapter 3. (New York: Basic Books, forthcoming), 
for a discussion of our variable definitions an'' Rtatlstical methods. 
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Table 7 

Effects of Education on Natural Lo?,arithm of Earnings or Income 
(Bracketed coefficients less than 1.96 times their standard errors) 



Sample 

1970 Census 
(N=25,697) 



Equation Years of 
No. Education 



Years Higher 
Education 



1962 OCG 
(N=ll,504) 



1. 



2. 



3. 



4. 



5. 



6. 



7. 



8. 



9. 



10. 



11. 



12. 



.0785 
(.0012) 

.0818 
(.0019) 

.0867 
(.0013) 

.0849 
(.0020) 

.0898 
(.0019) 

.1057 
(.0029) 

.1005 
(.0021) 

.1128 
(.0031) 

.0656 
(.0022) 

.0778 
(.0030) 

.0732 
(.0024) 



.0814 
(.0032) 



-.0166 
(.0057) 



-.0924 
(.0113) 



-.0837 
(.0112) 



-.0822 
(.0110) 



Standard 
Deviation of 
BA Residuals 

.661 



-.0255 .1110 
(.0058) (.0270) 



.1256 
(.0266) 



.2743 
(.0498) 



.2857 
(.0493) 



.2716 

.0480) 



-.0721 .2840 
(.0109) (.0475) 



.661 

.650 

.650 

.749 

.747 

.741 

.740 

.721 

.720 

.714 

.713 



Other /ariables 
Controlled 

None 



None 

Experience, , 
experience,' 

Experience,, 
experience 

None 
None 



Experience, 
experience 2 

Experience, 
experience 2 

Measured background' 



Measured background' 



Measured background, 
experience, 
experience 2 

Measured background, 
experience, 
experience ^ 



Michigan PS ID 
(N=174A) 13. 



.1001 
(.0048) 



.675 



None 
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Table 7 Contiiaued 



Sample 



Equation Years of 
No. Education 



Years Higher 

Education BA Residuals 



Standard 
Deviation of Other Variables 



14. 
15. 
16. 
17. 
18. 
19. 

20. 

21. 

22. 

23. 

24. 



Productive 
Americans 25. 
(N=1188) 

26. 



27, 



28. 



.1042 
(.0082) 

.0931 
(.0053) 

.0836'. 
(.0087) 

c0874 
(.0056) 

.0868 
(.0088) 

.0804 
(.0054) 

.0813 
(.0086) 

.0747 
(.0059) 

.0726 
(.0090) 

.0654 
(.0062) 



.0512 
(.0093) 



.0995 
(.005) 

.1036 
(.008) 

.1080 
(.0059) 

.1136 
(.0085) 



[-.0494] .2314 
(.0237) (.0930) 



[-.0110] .1765 
(.0235) (.0909) 



[-.0444] .2517 
:(.0241) (.0930) 



[-.0441] .2389 
(.0235) (.0921) 



[-.0419] .2556 
(.0238) (.0920) 



[-.0086] .2113 
.0233 (.0891) 



[-.0171] [.0295] 
(.029) (.118) 



I-.0229] [.1)419] 
(.0293) (.1176) 



.675 
.655 
.654 
.666 
.664 
.664 
.663 
.658 
.657 
.637 



.636 



.618 
.618 
.615 
.616 



Controlled 



None 



Experience, 
experience 

Experience, 
experience 2 

Measured background^ 



Measured background 



Test score 



Test score 



Measured background, 
test score 

Measured background ,^ 
test score 

Measured .background 
test score, 
experience, 2 
experience 

Measured background, 
test score, 
experience , 



experience' 



None 



\, 



None 

Experience 
Experience 
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Table 7 Continued 



Sample 



Men aged 

45-59 

(N-2830) 



Equation 
No. 

29. 



30. 
31. 
32, 
33. 
34. 
35. 
36. 
37. 
38. 



Years of 
Education 

.0782 
(.0059) 

.0783 
(.0083) 

.0849 
(.0066) 

.0862 
(.0090) 

.1051 
(.0041) 

.1069 
(.0059) 

.0824 
(.0048) 

.0792 
(.0065) 

.0686 
(.0058) 

.0665 
(.0072) 



Years Higher 
Education 



BA 



Standard 
Deviation of 
Residuals 



Other Variables 
Controlled 



[-.0099] [.0513] 
(.0289) (.1145) 



[-.0152] [.617] 
(.0290) (.1144) 



[-.0198] [.0814] 
(.0256) (.1145) 



[.0010] 
(.0233) 



[-.0027] 
(.0252) 



[.0525] 
(.1127) 



[.0564) 
(.1124) 



.595 , Measured background 



.596 Measured background 



.594 



.595 



.794 



.794 



Measured background, 
experience 

Measured background,* 
experience 

None 



None 



.777 Measured background 



.777 Measured background 



.774 Measured background, 

experience 

.775 Measured background,' 

experience 



NORC Veterans 
aged 30-34 
(N=8a3) 39. 



40. 
41. 
42. 
43. 
44. 



.0565 
(.0061) 

.0532 
(.0116) 

.0964 
(. 0140) 

.0952 
(.0178) 

.0425 
(.0064) 

.0381 
(.0115) 



[-.0012] [.0433] 
(.0246) (.0945) 



[-.0055] 
(.0245) 



[-.005] 
(.0239) 



.0466 
(.0940) 



[.0500] 
(.0911) 



.473 
.473 
.470 
.471 
.459 
.455 



None 



None 



Experience 



Experience 



Measured background 



Measured background 
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Table 7 Continued 



Sample 



Equation Years of 
No. Education 



45. 
46. 
47. 
48. 
49. 

50. 



NORC Brothers 

(N«300 51. 
individuals 
or 150 pairs) 

52. 



53, 



54. 



55. 



56. 



.0308 
(.0071) 

.0244' 
(.0121) 

.0244 
(.0073) 

[.0181] 
(.0120) 

.0557 
(.0143) 



.0509 
(.0179) 



.09 9 7 
(.0152) 

.1506 
(.0286) 

.0963 
(.0172) 

.157 
(.032) 

.1097 

(..0.211) 

.156 
(.048) 



Years Higher 
Education 



[.0000] 
(.0240) 



[-.006] 
(.0236) 



[-.124] 
(.067) 



[-.109] 
(.092) 



Standard 
Deviation of 
BA Residuals 

.461 



[.0661] 
(.0921) 



[.0690] 
(.0898) 



[-.0045] [.0714] 
(.0236) (.0895) 



[-.1110] [vl375] 
(.0645) (.2834) 



[.184] 
(.294) 



[-.085] 
(.394) 



.461 
.448 
.449 
.447 

.447 

.814 
.810 
.820 
.810 
.778 
.774 



Other Variables 
Controlled 

Test scipte 



Test Score 



Measured background,' 
test Score 

Measured baclcground,' 
test score 

Measured background,* 
test score, 
experience 

Measured background,' 
test score, 
experience 

None 



None 



Measured background, 
age 

Same as eiquation 53 



Family background^ 



Same as equation 53 



Talent 
age 28 
(N«839) 



57. 



58. 



59. 



.0364 
(.0055) 

.0567 
(.0077) 

.0299 
(.0061) 



.387 



.384 



.386 



None 



Experience 



Measured background 



59 
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Table 7 Continued 



Sample 



Equation Years of 
No. Education 



Years Higher 
Education 



60. 

61. 
62. 



Talent Slbllngs- 
(N»198 

individuals or 
99 pairs) 63. 



64. 
65. 
66. 
67. 
68. 



.0260 
(.0066) 

.0221 
(.0069) 

.0429 

(.0085) 



.0604 
(.0110) 

.0707 
(.0124) 

.0388 
(.0140) 

.0494 
(.0146) 

.0566 
(.0214) 

[.0420] 
(.0233] 



Standard 
Deviation of 
BA Residuals 

.385 



.385 



.381 



.380 



,375 



,370 



Other Variables 
Controllad 

Test score 

Measured background, 
test score 

Measured background, 
test score, 
experience 



None 



. 376 Measured background 



Test score 



Measured background,' 
test score 



,352 Family background^ 



,349 Family background,^ 

test score difference 



Kalamazoo Brothers 
(N=692 

Individuals 69. 
or 346 pairs) 

70. 



71. 
72. 
73. 



ERIC 



.0671 
(.0057) 

.0792 
(.0177) 

.0642 
(.0066) 

.0742 
(.0185) 

.0492 
(.0069) 



[-.0265] [,0645] 
(.0257) (.0825) 



[-.0224] [.0582] 
(.0260) (.0826) 



60 



.411 



.407 



.406 



None 



None 



.412 Measured background-' 

.408 Measured background-' 



Test score 
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Table 7 Continued 



Sample 



Equation Years of 
No. Education 



74. 
75. 
76. 
77. 
78. 
79. 



.0558 
(.0182) 

.0480 
(.0075) 

,0535 
(.0188) 

.0499 
(.0113) 

[i0474] 
(.0310) 

.0310 
(.0118) 



Years Higher 
Education 

[-.0167] 
(.0254) 



[-.0144] 
(.0257) 



[-.0237] 

(.0395) 



BA 

[.0459] 
(.0814) 



[.0413] 
(.0816) 



Standard 
Deviation of 
Residuals 

.402 
.406 
.402 
.384 



[.1772] 
(.1150) 



.384 



.374 



Other Variables 
Controlled 

Test Score 



Measured background, 
test score 

Measured background, 
test score 

Family background* 



Family background 



g 



g 



Family background, 
test score difference 



80. [.0229] [-.0148] [.1635] .374 Family background,^ 

(.0306) (.0385) (.1120) test score difference 



NOTES: a. Father's education, father's occupation, father white collar, no male 

head, nonfarm, non-South, siblings, siblings , race, father's occupation 
by race. 

b. Father's education, father's occupation, father white collar, father 
foreign bom, no male head, nonfarm, non-South, siblings, race. 

Father's education, father foreign bom, nonfarm, non-South, siblings, 
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racei 



d. Father »s education, father »s occupation, father white collar, no male 
head, nonfam, non-South, race. 



e. 



Father^s education, father *s occupation, no male head, nonfarm, non-South, 



race. 



f. Father^s education, father^s occupation, father white collar, no male 
head, nonfarm, siblings, race. 

g. Variables defined as sibling differences. 

h. Father^s education, father *s occupation, siblings, no male head, race* 
1. Father's education, father's occupation, siblings. 

J. Father's education, father's occupation, siblings. 

, . ^1 
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result in a larger proportionate bias due to test scores and socioeconomic 
background. In other samples, the proportionate bias attributable to 
ability and background Is somewhat, though not substantially, smaller 
when experience is excluded. To simplify the following discussion, I 
generally consider the effects of education with experience controlled 
for those samples where experience differences have significant effects. 

The Census, PSID, and PA surveys suggest that an extra year of 
schooling is associated with an approximate 9 to 11 percent increment in 
annual earnings for men aged 25 tc 6A with the same amount of experience. 
Taking into account biaaes due to lower reliability of the education 
measure in the Census data, and codliig andi sample .peculiarities in the 
PSID and PA studies, suggest [the bivariate effect of " schooling on 
earnings is close to 10 percent. [McClelland, forthcoming (b),] 

The OCG study measured annual income, and suggests that an extra 
year of schooling is associated with an li percent ir urease In annual 
income for men with equal experience. McClelland 's work with the PSID 
indicates that substituting Income for earnings does not significantly 
change the estlmat^ of the bivariate effect of schooling (personal com- 
munication) , so results froUi the OCG will be discussed concurrently with 
results from other surveys, with no dlntinction made between earnings 
and income. 

Effects of ControllinR Family Background 

In the OCG, PSID, and PA surveys, an additional year of schooling 
among men from similar socioeconomic backgrounds with the same amount 
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of experience is associated with a 7.6 to 8.9 percent increase in earnings. 
This means that the observed relationship between schooling and In earn- 
ings overestimates the actual effects because men from favored backgrounds 
enjoy earnings advantages that are Independent of their higher-than- 
average educational attainments. Our results suggest that for men between the 
ages of 25 and 64 with equal experience, from 20 to 25 percent of the 
apparent relationship between schooling and earnings arises for this 
reason. The Parnes data suggest a similar bias for men 45 to 59 years old. 

It is possible that unmeasured aspects of family background impart 
biases to the income-schooling relationship, which ?.re not removed when 
only measures of socioeconomic status are controlled. In the NORC 
Brothers survey, however, the regression coefficient for schooling dif- 
ferences between brothers, when age differences are controlled, is only 
trivially different from "ne coefficient when socioeconomic background 
and age differences among individuals are controlled (0.09439 vs. 0.09632). 
Moreover, when age differences are ignored, the within-pair coefficient 
is slightly higher than the simple bivariate coefficient (0.10972 vs. 
0.0997). 

la the Talent Sibling -ample, controlling measured background raises 
the schooling coefficient by 0.0104. Controlling family background common 
to brothers reduces it, but only by 0.0038. The NORC Brothers and Talent 
Siblings data, therefore, suggest that unmeasured family background is 
a minor source of bias in the income-schooling relationship. 

The Kalamazoo Brothers data suggest the opposite conclusion. The 
^ regression coefficient of sibling differences in In earnings on differences 
in years of schooling is 0.0499.- That is 0.0172 or 0.0172/0.0671 = 25.6 
percent less than the simple bivariate coefficient. It is 0.0143 le^s ^ 
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than the coefficient when measured background is controlled. Because the 
KalamaEOO sample is considerably larger than our other two brothers 
sample, our confidence is greater in the stability, if not in the gener- 
ality of its results. 

Even if the Kalamazoo results accurately indicate the differences 
between the simple regression of Income on schooling and the regression 
of sibling difference in income on sibling differences in educational 
attainment, the relative importance of unmeasured versus measured back- 
ground for the size of the bias in the simple coefficient remains proble- 
matic. This is because the effects of measured background on occupation 
and income are substantially lower in the Kalamazoo data than in nationally 
representative samples. If the unmeasured aspects of family background 
that affect education and income in the general population are weakly 
related to one another, sibling data would not give results much dif- 
ferent from results found when only measured background is controlled. 
The 1952 OCG data suggest that this may well be the case. 

Controlling measured back<>round in Jackson's OCG complete data sample re- 
duces the bivariate coefficient of schooling for In income from 0.0898 to 
0.0656, or by 0.0242/0.0898 ^ 27 percent. Among 5780 OCG respondents who re- 
ported their eldest brother's education, the correlation between In income 
and education is 0.385. The within-pair standardized coefficient is 0.273, 

which suggests a bias due to siblings 's common background of 

20 

[ (0.385 - 0.273)70.385] « 29.1 percent. This result suggefltp thit the 
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B within 



/0,385 - 0.277 




1 - 0.605 



- = .273 



U = respondent's education 
U' *= brother's education 
Y respondent's income 



(See Footnote 6. ) 
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family background factors common to education and earnings are, like those 

factors common to education and occupation in the 1962 OCG data, for the 

21 

most part measured by socioeconomic variables. 
Effects of Controlling Cognitive Ability 

Men who get more schooling are often perceived as more able than men 
who quit school. Indeed, this is presumably one reason employers favor men 
with more schooling.: If men who are initially more able in an economic 
sense, persist in school longer than those who are less able, ignoring 
ability will lead to an overestimate of the effects of educational attain- 
ment on economic success. 

Our measures of ability are admittedly imprecise. Cognitive tests 
measure only a subset of abilities. Getting through school and succeed- 
ing at work may require many abilities, that are not measured by such 
tests. The extent to which the unmeasured abilities that affect educa- 
tional and economic success are the same, or are related to one another, 
is unknown, and, it is therefore impossible to determine whether control- 
ling the test scores from our data removed a large or small part of the 
"ability" bias in the income-schooling relationship. 



21 Again, evidence from the 1973 OCG replication suggests otherwise. 
Among the 6865 respondents aged 35 to 59, reporting their brothers edu- 
cations, the correlation between education and In income is 0.396. With 
•measured background controlled, the standardized coefficient of education 
is 0.318. Controlling brothers' common background, the standardized co- 
efficient is only 0.252. The bias in the income-schooling relationship 
due to background appears on the order of 36 percent, rather than the 
20 percent suggested by controlling only measured socioeconomic variables. 
The results for In income are similar, though not as dramatic as for income 
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Efforts to measure the ability bias are further limited by the fact 
that the Veterans and PSID tests were administered to respondents after 
most of them completed their schooling- If increased schooling raises 
test scores, we will overestimate the biases due to ability in those 
samples. Therefore, it is more correct to speak of the effects 
of schooling that are independent of test scores, than to speak of the 
unbiased (or less biased) effects of schooling In those data sets. 

The effects of schooling on In earnings are significantly atten- 
uated among men with the same test scores. Controlling test scores 
reduces the coefficient of education by 0.0197 in the PSID, by 0.0257 in 
the Veterans sample, by 0.0216 among the Talent Siblings, and by Oi0179 
among the Kalamazoo Brothers. These reductions represent 19.7, 45. 5, 
35,8, and 26.7 percent of the simple bivariate coefficient in each of 
' those samples, respectively. 

Cumulative Reductions in the Effects of Education Due to Background and 
Ability 

The effects of schooling are even lower when men have both the same 
test scores and come from similar backgrounds. The coefficients of 
schooling, controlling measured background and test scores, are 0.0254/ 
0.1001 « 25.4 percent and 0.0321/0.0565 - 56.8 percent less than the 
simple bivariate coefficients in the Michigan and Veterans samples, 
respectively. Controlling brothers* common background and sibling test 
score differences reduces the uncontrolled effect by 1 - (.0420/. 0604) = 
30.5 percent in the Talent Sibling sample, and by 1 - (.0310/. 0671) 53.8 
percent in the Kalamazoo Brothers Sample. There are several reasons to 

6() 
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place more confidence in the generalizability of results from the Veterans 

and Kalamazoo data than in the resillts from the PSID and Talent data. The 

correlation between test scores and schooling is unusually low in the 

PSID data, and the Talent siblinj;s are both young and almost all at least 

22 

high school graduates. The Veterans and Kalamazoo results suggest 
that at least one-half of the observed effect of schooling on In earnings 
disappears when family background and cognitive ability are controlled. 
With experience controlled in the Veterans sample, the estimate df pro- 
portionate bias in the effect of schooling (net of experience) is A2 
percent. 

If we could take into account additional differences between men 
with more and less schooling, it is likely that we would find that the 
effects of schooling on income would be further reduced. Ajr^ong 389 re- 
spondents in the Kalamazoo sample for whom measured background, test scores, 
teacher personality ratings, and follow-up data are available, adding a 
rating of "executive ability" in tenth grade to an earnings equation already 
including socioeconomic background and test scores, reduces the effect of ed- 
ucation by an additional nlnsty-seven dollars, or by 97/1119 « 8.7 percent of 
the effect controlling only background and test scores [Olneck, 1976, Chapter 
5]. Unfortunately, our data are disappointingly inadequate for extensive 
exploration into biasing effects of noncognitive characteristicse 



The correlation between test scores and education is only 0.473 
in the PSID. It is 0.554 in the Veterans sample, 0.606 among the 
Talent siblings, and 0.576 for the Kalaiaazoo brothers. 
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Differential Effects According to Level of Schooling 

An average year of higher education Is associated with a smaller per- 
centage Increase In earnings than an average year of education below the 
college level. But gradiiatlng from college confers substantial economic 
benefits > so that In most of our data sets > four years of college Is asso- 
ciated with percentage Increases In earnings that are greater than or 
close to t2>e percentage increases associated with completing four years of 
high school. The difference between the percentage earnings Increase asso 
elated with four years of high school and four years of college Is grieater 
than 10 percent only in the PSID« 

Most of our data sets suggest that when background *r ability are 
controlled^ the estimates for the effects of four years of high school 
fall more than the estimates for the effects of four years of college. 
Consequently, the TBID^ Fames, Veterans, and Kalamazoo data suggest that 
for men who are initially similar, four years of college raises earnings 
by a larger percentage than four years of high school. Since the earnings 
of men who go to college are greater than the earnings of men who stop 
their schooling with high school, even in those data sets where the per- 
centage increases associated with four years of college are the <3ame as 
those associated with four years of college net of background (i.e.^ OCG, 
PA), the dollar increases associated with completing college are greater 
than tlK)se associated with finishing high school. 

These findings suggest that (1) college graduates initially differ 
more from nongraduates on characteristics that we have not measured, than 
do high school graduates, (2) college augments productivity more than 
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high school does, or (3) employers irrationally over-reward college 
credentials. Because the coefficient for holding a B.A. is especially in- 
sensitive to controls for background and ability in the OCG and PSID data, 
I think it is improbable that measures of other kinds of characteristics 
would reduce the apparent effect of having completed college. If college 
augmented productivity more than high school, I would expect the effect 
of an average year of higher education to be larger than the effect of an 
average year of secondary school. Since this is not the case, and since 
I cannot conceive of unique effects of the senior year that enhance an 
ludiYidual's productivity, I conclude that employers favor college grad- 
uates even when they are quite similar to nongraduates. This may, of 
course, only be irrational in specific instances. On the average, college 
graduates may be sufficiently superior workers to economically warrant the 
favorable treatment which they are accorded. 

Age Differences in the Effects of Schooling on Ln Earnings 

Our evidence on the effects of education for men of varying ages is 
difficult to interpret (see Table 8). This is because observed inter- 
cohort differences in the effects of schooling may arise because of age 
differences, cohort differences, differences associated with cohorts at 
particular ages, and sampling error. Bartlett's analysis of Census data 
for 1939 thru 1949 suggests that most of the observed differences between 
the effects of schooling among men of varying ages at any one point in time 
time are due to changes in coefficients that are related to age, rather 
than to differences between cohorts [Bartlett, forthcoming]. 



Table 8 



Effects of Education on Natural Logarithm of Earnings 
or Income, Stratified by Age 

(Bracketed Coefficients Less than 1.96 Times their 
Standard Errors) 



Standard 



Sample 


Equation 
No. 


Years or 
Education 


X ears nigner 
Education 


u 

BA 


svxatxon ui 
Residuals 


V/L>liCl. vol. liiCT -i- w O 

Controlled 


±7/u uensus 














aged 25-29 


1. 


.0951 


[-.0241] 
C .0191^ 


[.0308] 
(.0613) 


.626 


Experience^ 
elxperience 


(N=3375) 


9 


0841 
(.0088) 


r-. 01461 
(.0174) 


[.0554] 
(.0615) 


.575 


Same as ejquation 1 


aeed 35-44 
(N=6963) 


3* 


,0884 
(.0044) 


[-.0229] 
(.0122) 


.1907 
(.0463) 


.614 


Same as equation 1 


(N«6834) 




.0893 
(.0044) 


-.0286 
(.0122) 


.2062 
(.0538) 


.658 


Same as equation 1 


(N«4777) 




.0602 
(.0053) 


[.0123] 
(.0183) 


.1112 
(.0835) 


.739 


Same as equation 1 


OCG 














(N'»3166) 


O • 


(.0071) 


— • llZO 
(.0179) 


.41/3 
(.0727) 


. o49 


Measured background, 
experience 


aged 35-44 


7. 


.0862 


-.0758 
(.0177) 


.3197 
C . 0770) 


.642 


Same as equation 6 


aged 45-54 

/ XT Be 0 Q C 1 ^ 


8. 


.0735 
( . 00/4; 


[-.0352] 
(.0/4/; 


[.0783] 
(.1125) 


.782 


Same as equation 6 


aged 55-64 
/MoT OA y. \ 


9. 


.0951 


[-.0481] 
C . 0353; 


[.1024] 
C .1590) 


.800 


Same as equation 6 


Michigan PSID 














aced 25-34 
(N«545) 


10. 


.1223 
(.0213) 


[-.0393] 
(.0382) 


.0695 
(.1195) 


.522 


Measured background,^ 
voca t ional , training , 
test score, experienci 


o\T2d 35-44 
(V« i28) 


11. 


.0708 
(.0177) 


[.0574] [ 
(.0392) 


-.0337] 
(.1500) 


.572 


Same as equation 10 


agec 45-54 
(N«431) 


12. 


.0582 
(.0157) 


[-.0403] 
(.0402) 


.4376 
(.1585) 


.527 


Same as equation 10 


aged 55-64 
(N«270) 


n. 


[ .0130] 
(.0324) 


[ .0045] 
(.0954) 


[ .4181] 
(.4014) 


.962 


Same as equation 10 
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Table 8 Continued 



Sample 

Productive 
Americans 



Equation Years of Years Higher 
No. Education Education 



Standard 
Deviation of 
BA Residuals 



Other Variable 
Controlled 



aged 25-3A 
(N=290) 


14. 


.0914 
(.019) 


[.0176] 
(.047) 


[-.0936] 
(.161) 


.532 


Measured oacKground, 
vocaMonal training, 
experience 


aged 35-44 
(N-338) 


15. 


.0768 
(.017) 


[-.0004] 
(.046) 


[.0811] 
..163) 


.605 


Same as equation 14 


aged 45-54 
(N=331) 


16. 


.0498 
(.021) 


[ .0107] 
(.067) 


[ , O/oo J 

(.260) 


^7 7 


OdlllC dO ct^uauXVr&ft JL*t 


aged 55-64 
(N>»229) 


17. 


.1079 
(.028) 


[.0414] 
(.101) 


[-.1946] 
(.429) 


.883 


Same as equation 14 


Kalamazoo Brothers 












Under 45 
(N=279) 


18. 


.0728 
(.0346) 


[-.0408] 
(.0441) 


[-.0169] 
(.1348) 


.438 

/ 


d 

Measured background, 
test score 


45 and over 
(N-413) 


19. 


[.0448] 
(.0231) 


[.0011] 
(.0325) 


[.0783] 
(.1032) 


.377 


Same as equation 18 


NOTES: a. 


Father 


's education, 


father's occupation, father white 


collar, no male 




head. 


nonfarm, non- 


South, siblings, race. 






b. 


Father 


's education, 


father's occupation, father white 


collar, no male 



head, nonfarm, non--South, siblings, race. 

c. Father's education, nonfarm, non-South, siblings, race. 

d. Father's education, father's occupation, no male head, siblings. 
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Never uheiess, for soitvo levels of schooling and experience there appear . 

23 

to be cohort differences in her data. 

Since the effects of a high school education appear to be reduced 
more than the effects of a college education when test scores are con- 
trolled, and since ability differences seem to have larger effects among 
men over the age of 30 than among younger men, I would prefer to rely on 
the PSID results rather than on our other national samples for inter- 
cohort comparisons. But as Table 8 shows, the results in the PSID are 
particularly sensitive to sampling error. Moreover, for men under age 
35 and for men over 55, the relationships between our measures of educa- 
tion and In earnings, with no other variables controlled, are quite dif- 
ferent in the PSID from the relationships in the 1970 Census. These dis- 
crepancies preclude the use of the PSID to make general inferences about 
the effects of controlling ability or background on the schooling coeffi- 
cients for men of varying ages. 

The OCG data are also discrepant with the Census data in • that the 
former suggest that the proportionate effects of a college education are 
lower for men over 45 than for men younger than 45 years of age. The 
PSID data and the Census data confirm that the effects of a college educa- 
tion are smallest among men under age 35, 



For example, I calculated the predicted percentage income advantage 
of a high school graduate over an eighth grade graduate with no prior 
work experience as 21.3 percent in 1969, compared to 35.9 percent in 1949 
and 38,6 percent in 1959. The predicted advantage of a college graduate 
over a high school graduate with 40 years of experience is 27.5 percent 
for 1949, compared to 41.5 percent for 1959 and 46*6 percent for 1969. 
Calculated from Tables 4 and 8 in Susan Bartlett, "Time Trends in the 
Effects of Education and Experience/* in Who Gets Ahead? , ed. Christopher 
Jencks, draft. Chapter 14 (New York: Academic Press, forthcoming). 
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Since differences in the reliability of measures of education, differ- 
ences in population coverage and differences in coding procedures, as well 
as sampling error, no doubt contribute to the varied results in the sampling 
analyses, I consider it fruitless to draw conclusions from Table 8. 

Racial Differences in the Effects of Education on Ln E arnings 

Table 9 presents the effects of education on In earnings separately 
for whites and nonwhites. The results are inconsistent across samples. 
Most of the observed differences between coefficients for nonwhites and 
whites in any one sample are statistically insignificant. Thus, the incon- 
sistencies in racial differences in coefficients between samples can be attri- 
buted to sampling error. This is particularly unsatisfying since the question 
of differential returns Co schooling by race has concerned researchers and 
policymakers for some time. I would have hoped that our data would con- 
tribute toward a reasonably precise answer to the question. While they 
do not, neither do they support the conventional wisdom that education 
confers smaller economic advantages on nonwhites than it does on whites. 
The coefficient for elementary and secondary schooling differs signifi- 
cantly between racial groups only in the OCG data and the effect is larger 
for nonwhites than for whites. The only significant difference in the 
effects of higher education is also in the OCG data, and also favors 
nonwhites. The discrepancy between these results and the conventional 
wisdom is due at least in part to our choice of In earnings as the de- 
pendent variable. Other researchers who have looked at the effects of ed- 
ucation on In earnings have similarly concluded that percentage effects 
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Table 9 



Effects of Education on Natural Logarithm of Earnings, 

Stratified by Race 

(Bracketed Coefficients Less than 1.96 Times their 
Standard Errors) 



Sample 
1970 Census 



Standard 

Equation Years of Years Higher Deviation of Other Variables 

No. Education Education BA Residuals Controlled 



White 
(N=23 ,615) 

Nonwhite 
(N=2082) 



.0772 
(.0021) 

.0809 
(.0064) 



[-.0101] 
(.0058) 



.1270 
(.0266) 



[.0065] [-.0628] 
(.0268) (.1389) 



.633 



,750 



Experience, 
experience2 

Same as equation 1 



1962 OCG 

White 
(N=10,395) 



Nonwhite 
(N-1110) 



.0941 -.0599 .2436 .708 Experience 

(.0033) (.0112) (.0485) experience^ 

.0771 -.0615 .2522 .696 Measured background,' 

(.0035) . (.0111) (.0477) experience, 

experience ^ 

.1128 -.1795 .7722 .855 Experience, 

(.0087) (.0533) (.2473) experience 2 

.1020 -.1776 .8221 .848 Measured background,^ 

(.0093) (.0530) (.2456) experience ,2 

experience 



PS ID 



White 
(N=1260) 



Nonwhite 
(N=514) 



10. 



.0785 
(.0106) 

.0598 
(.0112) 



.0360 
(.0169) 

.0370 
(.0180) 



[-.0138] 
(.0261) 

[-•.0170] 
(.0260) 



[.0642] 
(.0710) 

[.0396] 
(.0745) 



.1778 
(.0969) 

.2045 
(.0960) 



[.4138] 
(.3510) 

[.4430] 
(.3622) 



.609 Experience, 2 

experience 

1j 

.601 Measured background, 

test score, experience, 
experience ^ 

.906 Experience, 2 

experience 

.894 Measured background, 

test score, experience, 
experience ^ 



NOTE: a,b» Father's education, father's occupation, father white collar, no 
male head, nonfarra, non~South, siblings. 
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of schooling are not lower for blacks than for whites [Weiss and Williams- 
son, 1971]. However, since whites earn more on the average than nonwhltes, 
similar percentage returns to education do Imply a larger dollar return 
for whites than nonwhltes. 



Ability Differences In the Effects of Education on Earnings 

If more able men learn more and faster during a given educational 

experience than less able men, and If the economic benefits of educational 

attainment depend on learning,,! would expect the measured effects of 

schooling to be greater for men with high test scores than for men with 

low scores. I would also expect more able men to compound their initial 

advantages as they continued in school. Ability differences would then 

have greater effects among better-educated men than among less-educated 

24 

men... Our data do not support these expectations. 

Table 10 shows that there are few significant differences between 
schooling coefficients acrous ability groups in any of our samples. 



Nor do other data. The effects of measured ability on In earnings 
show inconsistent and largely insignificant differences across schooling 
levels in the NBER-TH, Rogers, Talent 5-Year Follow up, and Husen samples 
analyzed by John C. Hause, "Earnings Profile: Ability anr Schooling," 
Journal of Political Economy 80 (May/June 1972). Hause interpreted his 
findings as demonstrating an ability-schooling interaction, but I do be- 
lieve the data he reports sustain his conclusions. 

Welsbrod called attention to the possible omission of measures correlated 
with both ability and schooling 1*^ clause's analysis, e.g., motivation. 
This would not in itself bear on the question of an ability-education in- 
teraction. However, if an omitted variable bore a different relationship 
to ability across several levels of education, it could account for an 
apparent ability-education interaction. For example, if motivational 
differences between ability levels are greater among better educated men 
than among less educated men, and if as Weisbrod suggests, motivation and 
ability are negatively correlated within educational levels, then the dif- 
ferences between the actual ability coefficients across educational levels 
would be larger than present data suggest. Burton Weisbrod, "Comment on 
Hause' 8 'Earnings Profiler Ability and Schooling'," Journal of Political 
80 (May /June 1972)- 
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TaDie 10 

Effects of Education on Natural Logarithm of Earnings, 
Stratified by Test Score 

(Bracketed coefficients Less than 1.96 Times their 
Standard Errors) 



Sample 
PSID 
1-9 



10-11 
(N=-707) 



12-13 
(N-303) 



Equation 
No. 



1. 



2. 



5. 



6. 



Years of Years Higher 
Education Education BA 



.0416 
(.0107) 



.0438 
(.0132) 

.0772 
(.0093) 

.0868 
(.0156) 

.1020 
(.0142) 

.0966 
(.0315) 



[-.0927] 
(.0507) 



-.0689 
(.0347) 



[-.0094] 
(.0527) 



.'5771 
(.2294) 



.2759 
(.1247) 



[.0873] 
(.1667) 



Standard 
Deviation of Other Variables 
Residuals Controlled 



,735 Measured background, 

test score, experience 

,732 Same as equation 1 



, 606 Same as equation 1 



. 605 Same as equationM. :\ , 



,594 Same as equation 1 



. 596 Same as equation 1 



Kalamazoo Brothers 



Less than 
90 

(N=168) 



90-110 
(N=349) 



Over 110 

':n=175) 



7. 



8. 



10, 



11. 



12, 



.0753 
(.0178) 

.0881 
(.0268) 

.0356 
(.0115) 

[.0370] 
(.0334) 

.0483 
(.0117) 

[.03551 
(.0870) 



[-.0655] [.2682] 
(.0631) (.2590) 



[.0273] [-.1701] 
(.0451) (.1318) 



[-.0215] .2155 
(.0921) (.1097) 



,370 Measured background 

test score 

,371 Same as equation 7 



,434 Same as equation 7 



,435 Same as equation 7 



,362 Same as equation 7 



,360 Same as equation 7 



0 
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Table IC Continued 



Equation 
No. 



Sample 

Talent 

age '28 



Less than 90 13. 
(N-173) 



Standard 

Years of Years Higher Deviation of Other Variables 
Education Education BA Realduals Controlled 



90-110 
(N«395) 

Over 110 
(N-271) 



14. 
15. 



NORC Veterans 

Less than 96 16. 
(W=236) 

17. 



96-103 
(N=26A) 



Over 103 
(N=303) 



18. 

19. 
20. 

21. 



[.0151] 
(.02A7) 

.0540 
(.0109) 

.0484 
(.0173) 



.1015 
(.0299) 

.1064 
(.0313) 

[.0124] 
(.0239) 

[-.0016] 
(.0318) 

.0516 
(.0219) 

[.0497] 
(.0460) 



[-.0761] [.2499] 
(.0662) (.3335) 



t.0221] [-.0068] 
(.0431) (.1670) 



.380 



,.362 



.405 



.487 



.487 



.413 



.414 



.426 



[-.0071] .0534 .427 
(.0528) (.1084) 



Measured background 
test score, experience 

Same as equation 13 



Same as equation 19 



Measured background/ 
AFQT, experience 

Same as equation 16 



Same as equation 16 



Same as equation 16 



Same as equation 16 



Same as equation 16 



NOTES ; 



PSID nest scored 1 to 13, Sample Mean = 9.958, Sample Standard Deviation = 
1 954 AFQT scored In percentiles and rescaled, Sample Mean = 103.411; Sample 
Standard Deviation = 13.685; Talent composite standardized to a population 
mean of 100 and standard deviation of 15; Kalamazoo Terman or adjusted Otis 
scores, Sample Mean = 100.893, Sample Standard Deviation " 15.326. 



a . 

b. 
c . 
d. 



Father's education, father's occupation, father white collar, no 

male head, nonfarm, non-South, siblings, race. 

Father's education, father's occupation, no male head, siblings. 

Father's education, father's occupation, no male head, siblings, race, 

Fatl>ar's education, father's occupation, no male head, nonfarm, 
non-South, race. 
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Moreover, the patterns of observed differences among ability groups are 
not consistent across samples^ 

Jencks looked at ability effects within educational levels for the 
NORC Veterans sample, and I did so for the Kalamazoo sample. We found 
no consistent and few significant differences In ability coefficients 
across educational levels. 

Ad hoc explanations can be conceived to explain away our negative 
findings. The plausibility of an ability-schooling Interaction to explain 
the greater educational Investments of more-able Individuals Is theoretic- 
ally appealing. But ad hoc explanations cannot substitute for positive 
evidence. Evidence such as that reported here, as well as other r^earch, 
does not sustain the hypothesis of a systematic or significant education- 
ability Interaction with respect to In earnings. Because high ability 
men earn more on the average, the absence of a negative ability-schooling 
interaction with respect to In earnings does Indicate that the dollar 
returns to Increased schooling may be significantly higher among high 
scores than ambng low scores. 

Differences by Father *s Occupational Group In the Effects of Education 
on Earnings 

Our evidence on the differential effects of schooling for men from 
varying social backgrounds Is also In accord with previous work. It 
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shows no consistent differences among men from whiter-collar, blue-collar, 

25 

and farm backgrounds (see Table 11) . 
Caveat on Measurement Error 

This paper emphasized omitted variables as a source of upward bias 
in the observed effects of schooling on occupation^.. 3tatus and earnings* 
There is a well-known source of downward bias that I have ignored — 
measurement error* If education or background variables are measured in- 
accurately, there is some likelihood that the effects of education will 
be underestimated when cognitive skills and family background are controlled^ 
The extent of the remaining downward bias depends on the relationships 
among errors in measurement, and among errors and the true values of 
variables, ac well as on the effects of still omitted variables affecting 
both schooling and income • 

I ignored the effects of measurement error because I generally did 
not have the data needed to correct for it. Accuracy of measurement 
varies from survey to survey, so reliabilities or estimates of error vari- 
ance from one sample may not apply others. F?.w of our data sets have 
multiple measures of variables that are essential to estimating reliabil- 
ities; for correlations 5 and none include information r.hat permit confi- 
d^nc estimates o£ the ralationships between errors in measurement and true 
values, which are necessaz*y for estimating true variances. 



Mauser divided OCG and 1957 Wivsconsin Hign School Senior respondents 
by farm background, and father's Duncan score for nonfarm men. He found no 
convincing nor consistent differences in the effects of schooling on In 
income or In earnings in either sample. See Hauser, "Earnings Profile." 
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Table 11 



Effects of Education on Natural Logarithm of Earnings or 
Income,, Stratified by Father's Occupational Group 

(Bracketed coefficients less than 1.96 Times their 
Standard Error) 



Equation Years of Years Higher 
Sample No. Education Education 



Standard 
Deviation of 
BA Residuals 



Other Variables 
Controlled 



OCG 



White collar 
(N-2631) 



1. .0502 [-.0230] .2512 .686 Measured background,' 

(.0115) (.0206) (.0676) experience, 

experience 2 



Blue collar 
(N=4915) 



2. 



.0762 
(.0046) 



-.0750 
(.0157) 



.2600 
(.0706) 



.628 



Same as equation 1 



Farm 
(N=3288) 



3. 



.0863 
(.0062) 



-.0825 
(.0313) 



.3821 
(.1493) 



.831 



Same as equation 1 



Michigan PSID 

White collar 
(N=329) 



4. .1377 [-.0578] [.0392] . 575 Measured background, 

(.0355) (.0547) (.I486) test score, vocational 

training, experience, 
experience^ 



Blue collar 
(N=862) 

Farm 
(N=583) 

Talent 28 
Year Olds 



5, 



6. 



.0320 
(.0140) 

.0595 
(.0141) 



[.0075] 
(.0364) 

[-.0137] 
(.0453) 



[.2 5 55] 
(.1A17) 

[.3343] 
(.1867) 



.661 



.645 



Same as equation 4 



Same as equation 4 



White collar 
(N=448) 



7. 



.038 
(.011) 



.355 Measured background, 

test score, experience' 
experience 



Blue collar 
(N=315) 



8. 



.060 
(.016) 



,402 



Same as equation 7 



Kalcitnazoo Brothers 



Tn te collar 9, 
(N '278 
Ip' ..Ividuals 
or 139 xo. 
pairs) 



[.0909] 
(.0494) 

[.0412] 
(.0701) 



[-.0933] 
(,0573) 

[-.0954] 
(.0805) 



[.1541] 
(.1249) 

.3765 
(.1759) 



Measured background, 
test score 

Family background , 
test score difference 
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Table 11 Continued 



Sample 

Blue collar 
(N«414 
individuals 
or 207 
pairs) 



Equation 
No. 

11. 



12. 



Years of 
Education 

.0456 
(.0190) 

[.0196] 
(.0318) 



Years Higher 
Education 



BA 



Standard 
Deviation of 
Residuals 



[.0298] 
(.0294) 

[.0434] 
(.0426) 



[^.1044] 
(.1099) 

[-.0683] 
(.1457) 



Other Variables 
Controlled 

Measured background,^ 
test score 

Family background, 
test score 



NOTES: a, b. 



d. 



e. 



Father's education, father's occupation, no male head, nonfarm, 
non-South, siblings, race. 

Father's education, father's occupation, no male head, siblings. 
Father's education, father's occupation, siblings. 
Variables defined as sibling differences. 
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Our evidence^ along with other recent work assessing the consequences 
of measurement error, suggests that my estimates of the effects of educa- 
tion are not^ seriously underestimated by ignoring the problem, Bielby, 
Hauser, and Featherman [1976] indicate that errors in measuring parental 
socioeconomic status and education in the 1973 OCG, impart a 10 per- 
cent downward bias to the schooling coefficient in their equation predicting 
occupational status. The difference between the corrected and uncorrected! 
coefficients is only 4,91 - 4.39 0.52 points [Bielby, Hauser, and 
Featherman, 1976, Tables 7 and 8], ; 

Corrections for measurement error affecting correlations in the 
Kalamazoo data suggest that the true standardized effect of education on 
dollar earnings, controlling sibling test score differences and family 
background common to brothers is 0.226, The effect without correcting 
for measurement error is 0.220 [Olneck, 1976: 196], 

Bishop [1976] has noted that the use of sibling data can exacerbate 
the problem of measurement error, and has argued that the wl thin-pair un- 
standardized effect of schooling on earnings is, at a maximum, only 8.5 
percent of the true effect. However, the accuracy of educational reports 
In the Kalamazoo data appears to be slightly higher than in the CPS 
data Bishop analyzed. My results would indicate that if there were no 



2^ Bishop estimated the correlation between reported and true values as 
0.90, assuming that errors in separate reports of education are correlated 
at 0.40, See John Bishop, "Reporting Errors and the True Return to^ 
schooling/* unpublished paper (Madison: University of Wisconsxn, 1976) , 
n 5 I estimated the correlation between true and reported values of 
education in the Kalamazoo data as 0.964- See Olneck, "Determinants , 
of Educational Attainment," pp - 172-178. 
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other omitted variables, the observed within-pair coefficient of education 

27 

for earnings is 89 percent of the true coefficient. 

However, the Kalamazoo sample also includes an ability measure. The 

remaining bias in the within-pair education coefficient due to measurement 

error depends on the relative degree of error in the schooling and ability 

variables and on the sibling correlations for these variables. Since the 

ratio of error variance to the variance of sibling differences in education 

appears to be smaller than the analogous ratio for test scores, adding 

test score differences reduces the remaining downward bias in the within- 

28 

pair education coefficient. Therefore, the observed coefficient of 
0.0310 for In earnings in the Kalamazoo data is probably at least 90 per- 
cent of the true effect, unless there are Important remaining omitted vari- 
ables. These calculations do not suggest that my conclusions regarding 



I calculated the error variance of schooling As (2.73) (1-.96A ) 
=. 0.5270. Bishop gives the ratio of the observed to the true coefficient 
as 2V(u^) 
bj./6 = 1/a tl - v(AP) '^^ 

where 6 = true coefficient 

b^ = observed coefficient 

a » correction for floor and ceiling effects producing a correla- 
tion between thp errors in measurement and tr\:ie values. 
V(u^) = error variance in education 

V(AP) = variance of sibling differences in education. 
Adopting Bishop's values of a = 0.95, I have bt/B = [1 - 2 (.527)/6.720] 
T .95 = .888. 

Assuming random errors and a reliability of 0.929 3, the error vari- 
ance in schooling is (2.73)2(1-0.9293) = 0.5270. The ratio of error vari- 
ance to the variance of sibling differences is 0.5279/6.7288 = 0.07R32 
If errors in test scores are random, assuming a reliability of 0.900 yields 
an error variance of (15.32)2(1-0.900) = 23,3292. The ratio of error 
variance in test scores to the variance of sibling differences is 23.3292/ 
2A9.5294 « 0.0935. (See Bishop, "Reporting Errors.") 
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the effects of education would be substantially altered by corrections 
for measurement error. Since such corrections are problematic and 
arbitrary, Ignoring them seems reasonable. 

Effects of Education al Quality 

Individuals often try to go to a good school because they believe 
that going to a good school leads to higher economic benefits. But 
Individuals who go to good schools are usually also' the "right kind of ma- 
material/* Sorting out the effects of school resources, characteristics 
of classmates, and individual characteristics is difficult, and our 
evidence on the- effects of college quality is plagued by the confound- 
ing of these factoris^ 

The Productive Americans Survey rated the colleges respondents 
attended by a selectivity index that is divided into unaccredited, 
non-selective, selective, highly selective, arid very highly selective 
categories. [See McClelland, forthcoming(a) , for a description of the 
Index.] The index is based on the ratio of acceptances to applicants, 
freshman test scores, freshman high school rankings, and similar data. 
It therefore does not separate student characteristics from institu- 
tional resources. 

For men with similar backgrounds in the. PA, the dii f erences in 
college selectivity bear no significant relationship to occupational 
attainment. [McClelland, forthcoming (a) , Tables 14a and 16a.] 
Indeed, men from nan-selective colleges have a slight occupational 
advantage over men from more selective colleges. The earnings 
of men with similar backgrounds and occupations, who worked the same 
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amount of we '.ks, from selective and very highly selective colleges are 
about 41.9 percent higher than the earnings of men from non-selective 
colleges* The earnings of men from highly selective colleges are about 
18.5 percent higher than the earnings of men from non-selective colleges, 
but: the effect is statistically insignificant. 

I suspect that if we could control individual ability, our estimate 
of the earnings effects of college selectivity would fall substantially, 
and would perhaps even be negative. In a subsample of 1957 Wisconsin high 
school seniors who attended college, only one- twentieth of the variance 
in 1967 earnings lay between twelve categories of college type. Con- 
trolling socioeconomic background and tenth grade aptitude test scores 
reduced the amount of between-college type earnings variance to one- 
fortieth. Moreover, increased college prestige bore no consistently 
positive relationship to earnings at age 27. [Sewell and Hauser, 1975]. 

The likelihood that apparent differences in the economic benefits of 
differential educational experiences are due to prior differences between 
individuals is supported by analyses of the effects of high school track 
assignment in the Veterans data. Taken alone, assignment to a college 
track is associated with large and significant advantages on both occupa- 
tional status and earnings. However, once socioeconomic background and 
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AFQT are controlled, the effects of track assignment on both outcomes are 
small and Insignificant. 

Section 5> Conclusions 

The effects of schooling on economic success are not uniform. When 
cognitive ability and family background are controlled, only one-half of 
the advantage of high school graduates over grammar school graduates on 
early occupational status persists, but the advantage of college graduates 
over high school graduates is more than 80 percent as large as it is 
among men in general. 

Among men who are siinilar, the advantage in current occupational 
status associated with completing four years of high school is less than 
one-half of the advantage associated with completing four years of college. 
One-half of the apparent effect of a high school education on occupation 
is due to the joint association of schooling and occupational status with 
family background and ability. Only 10 percent of the apparent effect of 
completing college is similarly spurious. 

Nonwhites and sons of farmers gain the most occupational advantage 
from complet:'ng college, but the occupational effects of completing high 
school do not consistently favor any subgroup. 



Since most respondents took the AFQT after completing their schooling, 
a skeptic could argue that track assignment affects test scores, and that 
controlling AFQT is consequently illegitimate. However, analyses of 
Project Talent high school data suggest that changes in test scores from 
nineth to twelfth grade that are related to track placement are quite small. 
Christopher Jencks et al., Ii;xequalltv ; A Reassessment of the Effect gf 
Family and Schooling in America (New York: Basic Books, 1972), p. 108. 
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The bias in the simple education-ln earnings relationship due 
to family background and cognitive ability may be over 50 percent. 
Corrections for measurement error would probably reduce this estimate to 
not less than 45 percent; introducing reliable meai^vrr . of relevant non- 
cognitive characteristics might increase it. The p/..' . atage effects of a 
college education on earnings are larger and more robust than the effects 
of a high school education. Whites do not receive larger proportionate 
benefits from increments iu schooling than do nonwhites. Nor is there 
significant evidence suggesting that cognitive ability or socioeconomic 
background interact with education. 
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Sample 

1970 Census 
Total 

Aged 25-29 
Aged 30-34 
Aged 35-44 
Aged 45-54 
Aged 55-64 
White 
Nonwhita 



APPENDIX: 

Sample Standard Deviations of Current 
Occupation and Ln Earnings 



25697 

3748 

3375 

6963 

6834 

4777 

23615 

2082 



■Current Occupation Ln Earnings 



24.543 
24.166 
24.748 
24.926 
24.336 
24,034 
24.466 
20.544 



0.716 
0.648 

0.616 
0.682 
0.733 
0.814 
0.695 
0.802 



1962 OCG 
Total 

Aged 25-34 

Aged 35-44 

Aged 45-54 

Aged 55-64 

White 

Nonwhite 

Father White 
Collar 

Father Blue 
"ollar 

Father Farm 



11504 

3166 

3443 

2951 

1944 

10395 

1110 

2631 

4915 
3288 



24»873 
25.608 
25ol76 
23.832 
24.463 
24.742 
18.162 

23,912 

23.541 
20.721 



0.819 
0.738 
0.758 
0.887 
0.912 
0.769 
0.937 

0.745 

0.693 
0.915 



88 



86 



Sample N 

Michigan PSID 

Total 1774 

Aged 25-3A 545 

Aged 35-44 528 

Aged 45-54 431 

Aged 55-64 270 

miite. 1260 

Nonwhite 514 

Test Score 1-9 764 

Test Score 10-11 707 

Test Score 12rl3 3Q3 

Father V f te 

Ckjllar 329 

Father Blue 

Collar 862 

Father Farm 583 

Productive Americans 

Total 1188 

Aged 2 5-34 290 

Aged 35-44 338 

Aged 45-54 331 

Aged 55-64 229 

fames 45-59 Year Olds 

Total 2830 

White 2580 

Nonwhite 250 



Current Occupation 

21.067 
21.076 
21.727 
20.301 
20.150 
20.879 
18.933 
17.433 
21.140 
20.537 

19.132 

20. 611 
20.128 

20.610 
21.920 
20.526 
20.064 
19.511 

24.794 
24.761 
17.789 



Ln Earnings 

0.753 
0;582 
0.680 
0.642 
1.097 
0.700 
1.001 
0.810 
0,667 
0.652 

0.660 

0.752 
0,778 

0.707 
0. 532 
0.605 
0.775 
0.883 

0.883 
0.854 
0.997 
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Sample N Current Occupation Ln Earnings 

Father White 



Collar 



550 24.015 0.649 



Father Blue 

Collar 1438 23.587 0.712 

Father Farm 825 20.484 1.113 



NORC Veterans 30-34 Year Olds 

Total 803 23.368 0.498 
AFQT Below 

31st Percentile 236 17.814 . 0.516 
AFQT Between 31st 

and 64th Percentile 264 21.105 0.444 
AFQT Above 64th 

Percentile 303 24.127 0.459 
Father White 

Collar 153 23.583 Not analysed 
Father Blue 

Collar 415 21.914 Not analysed 

Father Far-^ 143 21.527 Not analysed 



NORC Brothers 

Total 300 24.194 0.870 

Talent 28 Year Olds 

Total 839 Not analysed 0.396 

Test Score 

Less than 90 173 19.409 0.382 

Test Score 

90 to 110 395 22.671 0.377 

Test Score 

Over 110 271 21.454 0.412 



90 



88 



Sample 


N 


Current Occupation 


Ln Earnin 


Father White 
Collar 


315 


23.076 


0.422 


Father Blue 
Collar 


448 




n o AO 

1* 


Talent Siblings 








Total 


198 


25.643 


0.407 


Kalamazoo Brothers 








Total 


692 


23.157 


0.446 


Under 45 


279 


23.829 


0.482 


45 and over 


413 


22.572 


0.419 


Test Score 
Less than 90 


168 


20.957 


0.387 


Test Score 
90 to 110 


349 


22.461 


0.449 


Test Score 
Over 110 


1/5 






Father White 
Collar 


242 


20.973 


0.502 


Father Blue 
Collar 


450 


23.409 


0.396 



NOTES: OCG item is In income, not In earnings. 

S.D. of initial occupation is 20.732 in the PSID, and 
23.787 in the Kalamazoo sample. 
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